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INTRODUCTION 

Cretaceous foraminifera have already been described from Trini- 
dad/ but further collecting and continued study of Trinidad mate- 
rial have increased considerabl}^ the fauna already described in this 
previous paper. Though the arenaceous forms are often badly dis- 
torted, on account of pressure and conditions of fossilization, the 
calcareous forms are usually well preserved and show much of 
their original detail. The entire collection represents a rather deep- 
water fauna that is not common in the Upper Cretaceous deposits 
of the general Gulf Coastal Plain of the United States, although the 
Velasco shale of the Tampico region represents most nearly the con- 
ditions under which these Cretaceous deposits of Trinidad were laid 
down. The Trinidad material, however, is very much better pre- 
served than that of most of the Velasco shale, and it is therefore 
much better for detailed studies. 

Many of the genera and also many of the species of the arenaceous 
group that are still living in the deeper waters off the coast of Trini- 
dad are to be found in this Cretaceous material, often in considerable 
numbers. Such genera as Glomos'pira., Ammodiscus., Ammodiscoides., 
Ammolagena.f Hormosina., Saccorhiza^ and others are common in the 
Trinidad collections. All these genera are known living off Trini- 
dad and usually in the same species, so that they seem to indicate 
that conditions of deposition for this material in the Upper Creta- 
ceous are not very different from those that obtain off these coasts at 
the present day. 

As already known from studies of the general Upper Cretaceous 
of the Gulf Coastal Plain of the United States, most of the species 
found are already described by various European workers from 
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Cretaceous deposits of similar age from Europe and elsewhere. 
Since d’Orbigny’s work in 1840, such authors as von Hagenow, 
Geinitz, Reuss, Alth, Schwager, Egger, Beissel, Franke, and othei*s 
have described many species from the European Upper Cretaceous. 
This literature has been carefully studied, together with abundant 
material from the Upper Cretaceous of Ireland, England, France, 
Holland, and Germany, and the striking resemblance of American 
deposits to those of Europe has been constantly emphasized. As a 
result very few new forms have had to be described from this 
Trinidad material. Occasional striking forms seem to be new, but 
they are the exception. 

The Upper Cretaceous, especially of the Gulf Coastal Plain of 
the United States, is of great economic importance to the petroleum 
industry in geologic correlation. The entire region of the Gulf of 
Mexico and the Caribbean Sea was during Upper Cretaceous times 
an area of general deposition of the Upper Cretaceous. Though this 
Trinidad material is from deeper water than most of the Gulf 
Coastal Plain deposits, nevertheless it contains many species in com- 
mon with those deposits, and this paper should therefore be useful 
in connection with studies now being pursued of the various Creta- 
ceous regions of the Western Hemisphere. 

The plates are from drawings of Trinidad specimens by Miss 
Margaret S. Moore. 

In order that available literature of recent years on the Cretaceous 
of America may be available to students, a list of these publications 
is given here. Many references to these will be found in the syn- 
onymy under the various species. 

Even a slight examination of the European and other literature 
will show that later authors have diverged widely from the original 
description and figures given by the earlier authors who described 
many of the Cretaceous species. As a result it has been felt wise in 
many cases to give only the first reference to a species. The follow- 
ing papers will be of use to an3^one working with American Creta- 
ceous material : 

A BIBLIOGRAPHY OF PAPERS ON TUB FORAMINIFERA (EXCLUSIVE 

OF ORBITOIDIDAE) FROM THE AMERICAN UPPER CRETACEOUS 

Bagq, R. M. 

1898. The Cretaceous forauiiuifera of New Jersey. U. S. Geol. Surv. Bull. 
88, i>p. 1-89, pl.s. 1-6. 

Carman, Katherine. 

1929. Some formniuifera from the Niobrara and Benton formations of 
Wyoming. .Tourn. Pal., vol. 3, pp. 309-315, pi. 34. 

CARSETi', D. O. 

1926. I'oraniinifera of the Cretaceous of central Texas. Univ. Texas Bull. 
2612. pp. 1-56. pis. 1-8. 
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Chuech, C. C. 

1929. The occurrence of Kyi>hoi)i/xa in California. Jouru. Pal., vol. S- 
p. 411. 

Cushman, J. A. 

1926. The foraminifera of the Velasco shale of the Tampico Emha.vmeut, 
Bull. Amer. Assoc. Petr. Geol., vol. 10, pp. 581-612, pis. 15-21. 

1926. Some foraminifera from the Mendez shale of eastern Mexico. Contr. - 

Cushman Lab. Foram. Res., vol. 2, pp. 16-26, pis. 2, 3. 

1927. Some characteristic Mexican fossil foraminifera. Journ. Pal., voi! 

I, pp. 147-172, pis. 23-28. 

1927. Some foraminifera from the Cretaceous of Canada. Trans. Roy. Soc. 
Canada, sect. 4, pp. 127-132, pi. 1. 

1927. American Upper Cretaceous species of BoUi'ina and related species. 

Contr. Cushman Lab. Foram. Res., vol. 2, pt. 4, pp. 85-91, plB. 

II , 12 . 

1927. New and interesting foraminifera from Mexico and Texas. Contr, 
Cushman Lab. Foram. Res., vol. 3, pp. 111-117, pis. 22, 23. 

1927. Foraminifera of the genus Slphoniita and related genera. Proc. 

U. S. Nat. Mus., vol. 72, art. 20, pp. 1-15, pis. 1-4. (One Uppesr 
Cretaceous species included.) 

1928. The American Cretaceous foraminifera figured by Ehrenberg. Jouru. 

Pal., vol. 1, no. 3, pp. 213-217, pis. 34-36, Jan. 

1928. A Cretaceous Gyclammina from California. Contr. Cushman Lab. 

Foram. Res., vol. 4, p. 70, pi. 9, figs. 5a, b. 

1928. A peculiar Clavulina from the Upper Cretaceous of Texas. Contr, 
Cushman Lab. Foram. Res., vol. 4, pp. 61, 62, pi. 8, figs. 1, 2. 

1928. Fistulose species of Gaiidryina and HeterostomeUa. Contr. Cushman 

Lab. Foram. Res., vol. 4, pp. 107-112, pi. 16. (Includes Cretaceous 
species. ) 

1929. Kyphopyxa, a new genus from the Cretaceous of Texas. Contr, 

Cushman Lab. Foram. Res., vol. 5, pp. 1—4, pi. 1, figs. 1-7. 

1929. Some species of Siphogencrinoidcs from the Cretaceous of Venezuela. 

Contr. Cushman Lab. Foram. Res., vol. 5, pp. 55-59, pi. 9, figs. 5, 
6, 11-15. 

1930. Notes on Upper Cretaceous species of Vaginulina, FlabclUna, an<& 

Frond ictilaria from Texas and Arkansas. Contr. Cushman Lab 
Foram. Res., vol. 6, pp. 25-38, pis. 4, 5. 

CuBHMAN, J. A., and Chubch, C. C. 

1929. Some Upper Cretaceous foraminifera from near Coalinga, Califor- 

nia. Proc. California Acad. Sci., ser. 4, vol. 18, no. 16, pp. 49T— 
530, pis. 36-^1. 

Cushman, J. A., and Haeeis, Reginald \V. 

1927. Some notes on the genus Geraiobulhnina. Contr. Cushman Laij, 

Foram. Res., vol. 3, pp. 171-179, pis. 29, 30. (One species fi’om the 
Navarro of Texas included.) 

Cushman, J. A., and Heuuerg, Hollis D. 

1930. Notes on some foraminifera from Venezuela and Colombia. Contr:, 

Cushman Lab. Foram. Res., vol. 6, pp. 64-09, pi. 9, figs. 1-13. 
Cushman, J. A., and Jabvis, P. W. 

1928. Cretaeeous foraminifera from Trinidad. Contr. Cushman Labi 

Foram. Res., vol. 4, pp. 85-103, pis. 12-14. 
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Cushman, J. A., ami Ozawa, Yoshtaki. 

1930. A monograpli of the forauiiniferal family Polymorphiniclae, Recent 
and Fossil. Proc. U. S. Nat. Mus., vol. 77, art. 6, pp. 1-185, figs. 1, 
2 (in test), pis. 1-40. (Contains numerous Cretaceous species.) 
Cushman, J. A., and Waters, J. A. 

1927. Some arenaceous foraminifera from the Upper Cretaceous of Texas. 

Contr. Cushman Lab. Foram. Res., vol. 2, pt. 4, pp. 81-85, pi. 10. 

1929. Some Arenaceous foraminifera from the Taylor Marl of Texas. 

Contr. Cushman Lab. Foram. Res., vol. 5, pp. 63-66, pi. 10, figs. 3-7. 
Cushman, J. A., and WTckenden, R. T. D. 

1928. A new foraminiferal genus from the Upper Cretaceous. Contr. Cush- 

man Lab. Foram. Res., vol. 4, pp. 12, 13, pi. 1, figs. 1, 2. 

1930. The development of nantlccnlna in the Cretaceous with a description 

of a new species. Contr. Cushman Lab. Foram. Res., vol. 6. pp. 
39-43, pi. 6, figs. 1-6. 

Jarvis, P. W. 

1929. Some notes on Cretaceous occurrences at Lizard Springs, Trinidad. 

Journ. Inst. Petr. Tech., vol. 15., pp. 440-442. 

.Moreman, W. L. 

1927. Fossil zones of the Eagle Ford of north Texas. Journ. Pal., vol. 1. 
pp. 89-101, pis. 13-16 [pp. 98-100, pi. 16]. 

Morrison, T. B. 

1929. First authentic Cretaceous formation found on Gulf coast Salt Domes 
of Texas. Bull. Amer. Assoc. Petr. Geol., vol. 13, pp. 106.5-1069. 

Reuss, a. E. 

1801. Paliiontologische Beitriige. 4, Die Foraminiferen des senonischen 
Griinsandes von New Jersey. Sitz. Akad. Wiss. Wien, vol. 44, 
pp. 334-340. 

Tyrrelu, j. B. 

1890. Foraminifera and Radiolaria from the Cretaceous of Manitoba. 
Trans. Roy. Soc. Canada, vol. 8, sect. 4, pp. 111-115. 

Weller, S. 

1907. A report on the Cretaceous paleontology of New Jersey. Geological 
survey of New Jersey — Paleontology. Vol. 4, pp. 189-265, pis. 1-4. 
W'HiTB, Maynard P. 

1928-29. Some index foraminifera of the Tampico Embayment area of 
Mexico. Journ. Pal., vol. 2, pp. 177-215. pis. 27-29; pp. 280-317, 
pis. 38-42 ; vol. 3, pp. 30-58, pis. 4, 5. 

Family ASTRORHIZIDAE 

Genus RHABDAMMINA M. Sars, 1869 

RHABDAMMINA DISCRETA H. B. Brady 
Plate 1, Figures 1, 2 

Jn our material we have abundant broken specimens similar to 
those here figured. They have been referred to Brady’s species, 
which the}' very closel}' resemble. The surface is roughened, but 
none of them shows any central chamber. It is worthy of note here 
that Franke in his work on the Cretaceous of Germany described a 
species as Asfrorhiza cretacea Franke. It may be possible that our 


art. 14 FORAMINIFEKA FROM TRINIDAD CUSHMAN AND JARVIS 5 

fragmentary specimens represent the arms of some such form, but 
until complete specimens are obtained it may be left under Rhah- 
dammina. 

Family SACCAMMINIDAE 
Subfamily Saccammininae 
Genus SACCAMMINA M. Sars, 1869 

SACCAMMINA RHUMBLERI (Franke) (?) 

Plate 1, Pigube 3 

There are smooth specimens of a globular shape such as are figured 
here, the position of which is more or less questionable. In their 
general characters they resemble specimens that Franke has referred 
to as Orlndi/nurla rhumhleH,^'^ These specimens of ours seem to 
belong to the genus Sacca7n?)una, but otherwise they are very close 
to the German ones. 


Subfamily Pelosininae 

Genus PELOSINA H. B. Brady, 1879 

PELOSINA COMPLANATA Franke 
Plate 1, Figures 4-6 

Pelosiua cotuiAunata Franke, .Jahrb. kon. Preuss. Geol. Landes., vol. 32, pt. 2. 
p. 107, pi. 3, figs, la, b, 1911; Abb. Preuss. Geol. Landes., vol. Ill, p. 10, 
pi. 1, fig. 6, 1928. 

Saccamniina scruposiim White (not UupJophragmium scruposiini Berthelin), 
Journ. Pal., vol. 2, p. 183, pi. 27, fig. 5, 1928. 

Test free, single, invariably crushed to a lenticular shape; wall 
replaced by amorphous silica, rough; aperture single, round, with 
short neck. 

There are abundant specimens, especially in the Hobson clay from 
the Cretaceous of Trinidad, similar to those figured. They vaiy 
considerably in the coarseness of the material of the test, but this 
character is a common one in the general arenaceous grouji. Speci- 
mens have a definite protuberant neck with a circular aperture. The 
specimens are always collapsed, and the center is usually occupied 
by a depressed area. They seem to be identical with the specimens 
described and figured bj'^ Franke under the above name. They are 
apparently identical with the specimens referred to by White under 
the above reference. There is a possibility that these represent the 
megalospheric form of the species referred to further on in this 
paper as IloTinosina globulif era. In Eecent material of that species 
megalospheric forms are often found with a single large chamber 
and usually in considerable abundance. These specimens, therefore, 
are placed here with considerable doubt as to their true position. 
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Family HYPERAMMINIDAE 
Subfamily Hyperammintnae 
Genus HYPERAMMINA H. B. Brady, 1878 

HYPERAMMINA ELONGATA H. B. Brady 
Plate 1, IYgutjbs 7, S 

Hypcrammiwt elongaUi H. B. Beady, Ann. Mag. Nat. Hist., ser. 5, vol. 1, p. 433, 
pi. 20, figs. 2a, b, 1878. — Cushman and .Tabvis, Contr. Cusbinan Lab. 
Foranj. Res., vol. 4, p. 8G, pi. 12, fig. 1, 1928. 

There are in the Cretaeeous material from Trinidad a number of 
speeimens evidently belonging to Hyjjerammina that have been 
already recorded in the above reference as Hyperammina elongata 
H. B. Brady. There is considerable variation in the relative quan- 
tity of cement used in the test, and consequently some of these are 
smoothly finished and others in which the quantity of arenaceous 
anatcrial is large are roughened. Similar conditions are found in 
Itecent material. Franke notes the occurrence of a Hyperammina in 
Ahe German Cretaceous, but does not give a definite name to his 
material. 

HYPERAMMINA (?) sp. (?) 

Plate 1, Figure 9 

There are a number of specimens in our material similar to that 
here figured, which, as one end is closed and the other open, seem 
to belong to this genus. All these, however, have a distinctly col- 
lapsed appearance and are more or less distorted, and so there may 
be some question as to the true generic position. They are given 
here for future reference for other workers on the group. 

Subfamily Dendrophryinae 

Genus SACCORHIZA Eimer and Fickert, 1899 

SACCORHIZA RAMOSA (H. B. Brady) 

Plate 1, Figures 10-12 

Mypcrummina ramosa H. B. Brady, Quart. Journ. Micr. Sci., vol. 19, p. 33, pi. 3, 
figs. 14, 15, 1879; Denksehr. Akad. Wiss. Wien, vol. 42, p. 98, 1881; Rep. 
Voy. Challenger, Zoology, vol. 9, p. 201, pi. 23, figs. 15-19, 18S4. — H. B. 
Brady, Parker, and .Jones, Trans. Zool. Soc. London, vol. 12, no. 7, p. 217, 
pi. 41, figs. 1-^, 13, 1888. — Eoger, Abh. kon. bay. Akad. Wiss. Miincben, 
vol. 18, p. 255, pi. 4, fig. 15, 1893.— Goios, Kongl. Svensk. Vet. Akad. Handl., 
vol. 25, no. 9, p. 18, pi. 4, figs. 61, 02, 1894 ; Bull. Mus. Comp. Zool., vol. 29, 
p. 22, 1896.— Chapman, Proc. Zool. Soc. London, 1895, p. 13; Biological 
results fisbing experiments Endeavour 1909-14, vol, 3, pt. 1, p. 13, 1915.— 
Flint, Rep, U. S, Nat, Mus, for 1897, p. 270, pi. 11, fig. 1, 1899. — Rhumbler, 
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Arch. Prot., vol. 8, p. 2G0, figs. 101 a, h (iii text), 1903. — Heron-Allen and 
Earland, Trans. Linn. Soc. London, vol. 11, pt. 13, p. 220, 1916. 

Saccorliiza ramosa Eimee and Fickert, Zeitschr. Wiss. Zool., vol. 65, p. 670, 
1899. — Cushman, U. S. Nat. Mus. Bull. 71, pt. 1, p. 65, fig. 81 (in text), 
1910 ; U. S. Nat. Mus. Bull. 104, pt. 1, p. 81, pi. 30, figs. 3, 4, 1918.— Pearcey, 
Trans. Roy. Soc. Edinburgh, vol. 49, p. 1004, 1914. 

There are nmnerous fragmentary specimens in the Cretaceous from 
Trinidad that may be referred to the above species with little ques- 
tion. The tubes are someAvhat collapsed, but they have the character- 
istic irregular curvature and especially the roughened surface often 
carrying broken spicules. No branching specimens were found. 
Franke^ has recorded very similar, branching fragments from the 
German Cretaceous as '''' EMzammina algaejormisP White® records 
a tubular fragment from the Velasco shale of Mexico as Rhizam- 
mina indivisay 

Family REOPHACIDAE 
Subfamily Reophacinae 
G enu.s REOPHAX Montfort, 1808 

REOPHAX sp. (?) 

Plate 1, Figure 13 

Reophax sp. (?) Cushman and Jarvis, Contr. Cushman Lab. Foram. Res., vol. 4, 
p. 86, pi. 12, fig. 2, 1928. 

No further specimens were found of the form figured here, which 
is the same one figured in the above reference. 

Genus HORMOSINA H. B. Brady, 1879 

HORMOSINA GLOBULIFERA H. B. Brady 
Plate 1, Figure 14 

Hormoshia globuUfcru H. B. Brady, Quart. Journ. Micr. Sci., vol. 19, p. 60, 
pi. 4, figs. 4, 5, 1879 ; Rep. Voy. Challenger, Zoology, vol. 9, p. 326, pi. 34, 
figs. 1-6, 1884. — Cushman and Jarvis, Contr. Cushman Lab. Foram. Res., 
vol. 4, p. 86, pi, 12. fig. 3, 1928. 

Specimens of this species are usually collapsed to .some extent, 
especially the later chambers, like those in the specimen here figured. 
The Cretaceous specimens seem to be exactly identical with the Re- 
cent ones that occur in Atlantic waters. As already noted under 
Pelosina complanata^ there is a distinct possibility that those speci- 
mens may represent the megalospheric stage of Hormosma globuli- 
fera. This is one of the species that give the close relationship of 


*Abh. Prouss. Geol, Landes., vol. Ill, p. 12, pi. 1, fig. 1.3, 1928. 
» Journ, Pal., vol. 2, p. 184, pi. 7, flg. 2, 1928. 
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this Cretaceous material to the Recent deep-water fauna of the 
Atlantic. 

Genus NODELLUM Rhumbler, 1913 

NODELLUM VELASCOENSIS (Cushman) 

Plate 1, Figures 15-17 

Nodosinella vclascoensis Cushman, Bull. Amer. Assoc. Petr. Geol., vol. 10, p. 
583, pi. 20, fig. 9, 1926.— White, Jouiu. Pal., vol. 2, p. 309, pi. 41, fig. 15, 
1928. 

This species has already been recorded from the Velasco shale of 
Mexico, where it occurs in some abundance. It is very abundant, 
however, in the Hobson clay of Trinidad. Though it is usually dis- 
torted, as in Mexico, specimens are so abundant that a certain pro- 
portion of them may be found that shows the normal form of the 
species. The proloculum is always longer than broad and somewhat 
pear-shaped. The following chambers in the megalospheric form 
increase very little if at all in diameter, while in the microspheric 
form they are much more numerous and increase rapidly in size as 
added. The wall seems to be almost entirely chitinous and nearly 
transparent, a fact that accounts for specimens being usually very 
much distorted. The other specimens of this genus are characteristic 
of comparatively deep water of the present oceans. 

Family AMMODISCIDAE 

Subfamily Ammodiscinae 

Genus AMMODISCUS Reuss, 1861 

AMMODISCUS GLABRATUS Cushman and Jarvis 
Plate 2, Figure 1 

Ammodiscus glabrattis Cushman and Jarvts, Contr. Cushman Lab. Foram. 
Res., vol. 4, p. 86. pi. 12, figs. G a, b, 1928. 

Test planispiral, much compressed, concave on both sides, periphery 
broadly eurved; tubular chamber very gradually and uniformly in- 
creasing in size with succeeding coils; wall thin, composed almost 
entirely of cement, of a brownish color, very smooth and polished; 
aperture semicircular, at the end of the tubular chamber. 

This species was originally described from the Lizard Springs 
material, and also occurs in the later collections from the Hobson 
clay of San Fernando. The material of the test is almost entirely 
pure cement, although with a considerable magnification fragmen- 
tary material of small size can be seen. 
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AMMODISCUS PENNYI Cushman and Jarvis 

Plate 2. Piguees 2. 3 

Amniodisous pcnnyi Cushman and Jarvis, Coiitr. Cushman Lab. Foram. Res., 
vol. 4, p. S7, pi. 12, figs. 4, 5, 192S. 

Test planispiral, comparatively large, periphery broadly rounded, 
of a few coils, the tubular chamber increasing gradually in diameter ; 
suture deep and distinct; wall thick, conspicuously arenaceous but 
fairly smoothly finished; aperture semicircular at the end of the 
tube. 

This is one of the largest species of the genus and is represented 
by both megalospheric and microspheric specimens. In contrast with 
the preceding species, the wall is very thick and has much arena- 
ceous material. It occurs in the pit at Lizard Springs, as well as at 
a depth of 720 feet. 

Genus AMMODISCOIDES Cushman, 1909 

AMMODISCOIDES TURBINATUS Cushman 

Plate 2, Figures 4, 5 

Amniodiscoides turhinatus Cushman, Proc. U. S. Nat. Mus., vol. 36, p. 424, pi. 
33, flgs. 1-6, 1909; U. S. Nat. Mus. Bull. 104, pt. 1, p. 98, pi. 36, figs. 3-6, 
pi. 37, 191S. — Rhumuler. Foram ini fora of the Plankton-Expedition, pt. 2, 
p. 388, figs. 124 a. d (in text), 1913. 

The Cretaceous material referred to this species has been very care- 
fully compared with the types in Recent dredgings, and there are no 
characters by Avhich they may be separated. Except for the differ- 
ences due to fossilization, it would be impossible to tell the fossil 
and Recent specimens apart if they were mixed. This seems to be 
an excellent example of the jiersistence of a species over a long 
period ivhere unchanged ecologic conditions have prevailed. 

The early whorls form a low cone on one side, and on the opposite 
side a distinct depression, after which the succeeding coils are prac- 
tically in a single plane. The genus is already known from the 
Paleozoic and Recent collections, and this Cretaceous one is inter- 
esting as partially filling the gap between these. This species Avas 
originally described from dredgings in the Gulf of Mexico, so that 
it has persisted under similar conditions since the Cretaceous at least. 

Genus GLOMOSPIRA Rzehak, 1888 

GEOMOSPIRA GORDIALIS (Jones and Parker) 

Plate 2, Figures 6, 7 

Trochammina squamata var. gordialis Jones aud Parkehi, Quart. Journ. Geol, 
Soc., vol. 16, p. 304, 1860. — Parker and Jones, Philos. Trans., vol. 155, p. 
408, pi. 15, fig. 32, 1865, 
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Olomofipira gordialis Cushman, U. S. Nat. Mus. Bull. 104, pt. 1, p. 99, pi. 36, 
figs. 7-9, 1918. — White, Jouru. Pal., vol. 2, p. 187, pi. 27, fig. 8, 1928.— 
Cushman and Jarvis, Coiitr. Cushman Lab. Foram. Res., vol. 4, p. 87, 
pi. 12, figs. 7, 8, 1928. 

As is usual in Recent material this species shows a very consider- 
able variation in the shape of the test, which is typically compressed 
in distinction from the following one, which is more or less globular 
in shape. Specimens appear to be identical with Recent material 
from this same general region in comparatively deep water. 

GLOMOSPIRA CHAROIDES (Jones and Parker) var, CORONA Cushman and Jarvis 

Plate 2, Figures 8-10 

Olomospira charoides (Jones and Parker) var. corona Cushman and Jarvis, 
Contr. Cushman Lab. Foram. Res., vol. 4, p. 89, pi. 12, figs. 9-11, 1928. 
Glomospira charoides (Jones and Parker), White, Journ. Pal., vol. 2, p. 187, 
pi. 27, fig. 8, 1928. 

Variety differing from the typical in having the irregularly coiled 
later portion in a sort of irregular crown at the end of the test in- 
stead of coiling about the whole test as in the typical form. 

This variety also occurs in the Cretaceous, Velasco shale of Mex- 
ico from which we have specimens. It is the form figured b}^ White * 
from the Velasco, Recent specimens that we have seen, as well as 
those figured, have the later portion coiling in the long axis of the 
test after the spiral is completed. 

Genus LITUOTUBA Rhumbler, 1895 

LITUOTUBA LITUIFORMIS (H. B. Brady) 

I’LATE 2, Figures 11 a, h 

Trochammina Utuiformis H. B. Brady, Quart. Jouru. Micr. Sci., vol. 19, p. 59, 
pi. 5, fig. 16, 1879. 

Litnotuha IHuifoi'mis Rhumdler, Nachr. Kongl. Ges. Wiss. Gottingen, p. 84, 
1895 ; Arch. Prot., vol. 3. p. 279, figs. 128, a, b, 1903. — Cushman, U. S, Nat, 
Mus. Bull. 71, pt. 1, p. 114, fig. 175 (in text), 1910. — Cushman and Jarvis, 
Contr. Cushman Lab. Foram. Res., vol. 4, p. 90. pi. 12, figs. 15 a, b, 1928. 

The figured specimen is evidently megalospheric and may be a 
distinct species, but the microspheric form should be studied. The 
uncoiled portion is partially collapsed. 

No further specimens of this species have been found in a further 
search of the Trinidad Cretaceous. It has been left under Bradj^’s 
species for the present at least. Franke, however, has described a 
somewhat similar species as “ Lituotxiba incertus ” from the Upper 
Cretaceous of German3^ Further specimens may show that Cre- 
taceous specimens of Germany and America are identical and distinct 
from the Recent one. 


‘Journ. P.nl., vol. 2, pi. 27, Ar. 7, 1028. 
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Subfamily Tolypammininae 
Genus AMMOLAGENA Elmer and Fickert, 1899 

AMMOLAGENA CLAVATA (Jones and Parker) 

Plate 2, Fiquke 12 

Trochammina irregularis var. clavata Jones and Parkeb, Quart. Journ. Geol. 
Soc., vol. 16. p. 304, 1860. 

Webbina clavata H. B. Brady, Proc. Roy. Soc. Edinburgh, vol. 11, p. 711, 1882 ; 

Rep. Voy. Challenger, Zoology, vol. 9, p. 349, pi. 41, figs. 12-16, 1884. 
Ammolagena clavata Eimer and Fickert, Zeitschr. Wiss. Zool., vol. 65, p. 673,^ 
1899. — Cushman, U. S. Nat. Mus. Bull. 71, pt. 1, p. 68, figs. 86-89 (in test), 
1910. — Cushman and Jarvis, Contr. Cushman Lab, Foram. Res., vol. 4, 
p. 90, pi. 12, fig. 14, 1928, 

A single specimen of the megalospheric form is shown in the ac- 
companying figure. There are other specimens that evidently are 
microspheric, in which the proloculum is much smaller and the tube 
much longer, as in Recent specimens. There seems to be no difference 
between these Cretaceous forms and Recent forms from the same 
general area. Specimens were found attached to Ammodiscus 'pennyi^ 
Glomospira goi'dialis, and Hypevammina elongafa. These show that 
the same general relationship of these genera Avas already definitely 
])resent in the Upper Cretaceous. In the present oceans Ammolagena 
clavata is often found attached to these genera and others of the 
arenaceous group, as well as to some of the flattened calcareous forms. 
This is another of the species that has kept its identity and its char- 
acters at least since Cretaceous times without any distinct change 
that is apparent. 

Family LITUOLIDAE 
Subfamily Haplophragmiinae 

Genus KAPLOPHRAGMOIDES Cushman, 1910 

HAPLOPHRAGMOIDES CORONATA (H. B. Brady) 

Plate 2, Figures 13-15 

Trochammina coronata H. B. Brady, Quart. Journ. Micr. Sci., vol. 19, p. 58, 
pi. 5, fig. 15, 1879; Rep. Voy. Challenger, Zoology, vol. 9, p. 340, pi. 40, figs, 
10-12, 1884. 

llaplophragmoides coronata Cushman, U. S. Nat. Mus. Bull. 71, pt. 1, p. 99, 
figs. 145-147 (in text), 1910. — Cushman and Jarvis, Contr. Cushman Lab, 
Foram. Res., vol. 4, p. 00, pi. 12, fig. 17, 1928. 

Trochamminoides irregularis White, Journ. Pal., vol. 2, p. 307, pi. 42, fig. 1, 1928, 
Trochamminoides proteus White (not Karrer), vol. 2, p. 308, pi, 42, fig. 2, 192a 

The Cretaceous specimens, Avhile most of them are distorted and 
collapsed, have the genei*al characters of the Recent species that 
occurs often abundantly in the present ocean in this same general 
region. Often the color of the Recent and Cretaceous forms is i^ery 
similar. It is somewhat difficult to distinguish this species from 
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Trochammina glohigeriniformis^ noted later, on account of the dis- 
tortion that takes place in fossilization, resulting in some very queer- 
shaped specimens. The specimens described by White in the above 
references are probably distorted forms of this species. His Trocliam- 
minokles irregularis is probably the megalospheric form, and T. 
proteus the microspheric form. These ma}^, however, be much dis- 
torted forms of T. globigeriniformis^ and without seeing the original 
specimens it is difficult for one to determine this, even if it might 
then be possible. The distortion produced is often so great as very 
largely to obliterate the original form. 

HAPLOPHRAGMOIDES EXCAVATA Cushman and Waters 
Plate 3, Figure 1 

Haplophragmoidcs cxcavata Cushman and Wateks, Contr. Cushman Lab. 
Foram. Res., vol. 2, pt. 4, p. 82, pi. 10, figs. 3 a, b, 1927. — Cushman, Trans. 
Roy, Soc. Canada, sec. 4, p. 128, pi, 1, fig, 1, 1927. 

Hiiplophragmoides sp, (?) Cushman and Jarvis, Contr. Cushman Lab. Foram, 
Res., vol, 4, p, 91, pi, 12, fig. 16, 1928. 

This species was originally described from the Upper Cretaceous, 
!Navarro formation of Hunt County, Tex,, where it is a common 
species. It has also been recorded from the Upper Cretaceous of 
western Canada in the above reference. Its distribution is very wide, 
and it is one of those species that persist in leached material where 
many of the calcareous forms have disappeared. 

HAPLOPHRAGMOIDES EGGERI Cushman 

Plate 3, Figures 2 a, b 

naplopliraymium fontlnense Egger (not Terquem), Ber. nat. Regensburg, vol, 
12, 3907-1909, p. 10, pi, 3, figs, 16-18, 1910, 

Haplophragrnoides eggeri Cushman, Bull. Amer. Assoc, Petr. Geol., vol. 10, p, 
583, pi, 15, figs. 1 a, b, 1926. 

Tlaplophragmoides cf. subglobosum (G, O. Sars), Cushman and Jarvis, Contr. 
Cushman Lab. Foram. Res., vol, 4, p. 91, pi, 12, figs. 13 a, b, 1928. 

This species, described previously from the Velasco shale of Mexico, 
occurs in Europe, Mexico, and Trinidad, and probably elsewhere. It 
is somewhat variable and on account of distortion assumes various 
shapes. 

Genus CRIBROSTOMOIDES Cushman, 1910 

CRIBROSTOMOIDES TRINITATENSIS Cushman and Jarvis 
Plate 3, Figure 3 

'Grllyrostomokles triivitatensis Cushman and Jarvis, Contr. Cushman Lab. Foram, 
Res., vol. 4, p, 91, pi. 12, figs, 12 o, b, 1928. 

This genus has apparently not been recorded elsewhere in the Cre- 
taceous. It is a somewhat broader, more globular form than the 
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llecent species and is fairly abundant in the material from Lizard 
Springs, but it was not found in the other collections. 

Genus AMMOBACULITES Cushman, 1910 

AMM03ACUL1TES COPROLITHIFORME (Schwager) 

Plate 3, Figures 4, 5 

Eitplophraymium coproUthiformc Schwagek, in Benecke’s Geogn.-pal. Beitnige, 
vol. 1, p. 654, pi. 34, fig. 3, 1868. 

Ammobaculites coproUthiforme Cushman, Trans. Boy. Soc. Canada, sec. 4, p. 
130, pi. 1, figs. 6, 7, 1927. 

Test elongate, early portion close coiled, later chambers rectilinear, 
of uniform ividth, generally circular in section; sutures distinct, 
depressed; wall arenaceous but smoothly finished; aperture circular, 
terminal. 

This species originally described from the Cretaceous of Europe 
has already been recorded from the Upper Cretaceous of western 
Canada. Identical specimens occur in the Cretaceous of Trinidad, 
and the striking similarity of these may be seen by comparison of 
the figures of the specimens of the two regions. It is quite probable 
that some of the European specimens referred to Ammobaculites 
agglutinmis may belong to Schwager’s species. The figures seem to 
be similar. 

Subfamily Lituolinae 

Genus CYCLAMMINA H. B. Brady, 1876 
CYCLAMMINA ELEGANS, new species 
Plate 3. Figures 6 «, b 

Deseriptiou . — Test comparatively large, close coiled, peripheiy 
somewhat lobulated and subacute, or at least compressed ; chambers 
numerous, usually 10 to 12 in the last-formed coil ; sutures distinct, 
slightly depressed, usually sigmoid; wall smooth, distinctly arena- 
ceous, thin, with a very even cancellated structure of the interior 
showing through; aperture consisting of a low curved arch at the 
base of the apertural face with numerous supplementary rounded 
openings scattered over the central portion of the apertural face, 
often with slightly rai.sed borders. Length, 2; breadth, 1.25; thick- 
ness, 0.85 min. 

Holotype—JJ.SA^M. No. 73815 (Cushman Coll. No. 15280), from 
Upper Cretaceous, from pit at Lizard Springs near Guayaguayare, 
southeastern Trinidad, British West Indies. 

Remarks. — This is fairly common in the Lizard Springs Creta- 
ceous, and is especially marked by the thin outer wall and the distinct 
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markings of the cancellated interior, which show distinctly from the 
outside. 

Family TEXTULARIIDAE 
Subfamily SPIROPLECTAMMININAE 
Genus SPIROPLECTAMMINA Cushman, 1927 

SPIROPLECTAJIMINA DENTATA (Alth) 

Plate 3, Figures 7 o, h 

Textularia dentata Alth, Haidiiiger’s Naturw. Abh., vol. 3, p. 262, pi. 13, fig. 
13, 1850. 

The figured specimen shows fairly well the characters of this 
species described by Alth from the Upper Cretaceous of Europe. 
The chambers are low and broad, with the outer margins often 
ending in a distinct point. In some respects this species is closely 
allied to /S. aneeps (Reuss). 

SPIROPLECTAMMINA ANCEPS (Reuss) van 
Plate 3, Figures 8 a, 6 

In the Trinidad Cretaceous, specimens occur that are clearly and 
closely allied to Reuss’s species. Two forms occur, one in which 
the sutures are distinct but not depressed or raised, and the other, 
figured herein, in which the sutures themselves are slightly thick- 
ened. They somewhat resemble such forms as Textularia mexicana 
Cushman, known from the Tertiary of this general region and now 
living in the Gulf of Mexico, and also the form described by W. 
Berry as Textularia rifleyensis. This Trinidad form differs from 
either of these, but material was not sufficient to warrant its being 
described as a distinct variety. In some respects it resembles the 
form described as “ Bolivina velascoensis ” from the Upper Creta- 
ceous, Velasco shale of Mexico.® 

SPIROPLECTAMMINA EXCOLATA (Cushman) 

Plate 3, Figures 9, 10 

Textularia exeoMta Cushman, Bull. Amer, Assoc. Petr. Geol., vol. 10, p. 585, 
pi. 15, figs. 9 a, 6, 1926. — White, Journ. Pal., vol. 3, p. 30, pi. 4, figs. 1 a, b. 
1929. 

Test as broad as long, the sides flattened or somewhat convex; 
periphery, of early portion at least, acute; chambers few, the sides 
somewhat concave; sutures distinct on account of the thickening of 
the peripheral edge, the surface below being somewhat concave; wall 
smoothly finished. 


5 Bull. Amer. Assoc. I’etr. Gool., vol. 10, p. 580, pi. 10. figs. 1 a, h, 1920. 
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This species, originally described from the Velasco shale of Mexico 
and later recorded by White from the same formation, occurs in the 
Upper Cretaceous of Trinidad, where it is fairly common in the mate- 
rial from Lizard Springs. A rather typical specimen is figured 
(pi. 3, fig. 9), as well as an extreme form (pi. 3, fig. 10), in which the 
excavations of the chambers are carried to an unusual degree. This 
particular specimen also shows the spiral early chambers to good 
advantage. 

Subfamily Textulariinae 

Genus TEXTULARIA Defrance, 1824 
TEXTULARLA CONCINNA Renss 
Plate 4, Figures 1, 2 

Textnlaria conchina Reuss, Verstein. Bohm. Kreide, pt. 2, p. 109, pi. 24, Og. 64, 
1845-46. — Cushman and Jarvis, Contr. Cushman Lab. Foram. Res., vol. 4, 
p. 91, pi. 13, fig. 1, 1928. 

Two forms occur in the Cretaceous of Trinidad that are here re- 
ferred to Keuss’s species. They occur together at the same locality, 
but one of these is much larger than the other. The angles of the 
chambers, however, are similar, and one may represent the micro- 
spheric and the other the megalospheric form of the same species. 
The smaller specimens are very typical of this species described by 
Reuss from Europe. 

Family VERNEUILINIDAE 

Genus VERNEUILINA d’Orbigny, 1840 

VERNEUILINA POLYSTROPHA (Reuss) 

Plate 4, Figures 3 a, & 

Bulimina polystropha Reuss, Verstein. Bohm. Kreide, pt. 2, p. 109, pi. 24, fig. 53, 
1845-46. — Alth, Haidinger’s Naturw. Abh., vol. 3, pt. 2, p. 265, pi. 13, fig. 
19, 1850. 

Verneuilina polystropha H. B. Brady, Ann. Mag. Nat. Hist., ser. 5, vol. 1, p. 436, 
pi. 20, figs. 9 0-0 (?), 1878. 

Test elongate, slightly tapering, triserial, rounded in end view; 
chambers inflated, distinct, slightly longer than broad; sutures dis- 
tinct, depressed ; wall arenaceous, rather smoothly finished ; aperture 
rounded at the inner margin of the last-formed chamber. Length, 
0.45; breadth, 0.15 mm. 

This species was described by Reuss from the Cretaceous of Ger- 
many. It occurs in the Cretaceous of America, but the Recent mate- 
rial usually referred to it is probably not the same. 
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Genus TRITAXIA Reuss, 1860 

TRITAXIA PYRAMIDATA Renss 
Plate 4, Figures 4 «, b 

Tritaxia pyramkhtla Retjss, Sitz. Akacl. Wiss. Wien, vol. 46, pt. 1, pp. 32, 88, pi. 

1, (ig. 0, 1862 (1863) ; Palaeontographica, vol. 20, pt. 2, p. 123, 1872-75 
(1874). — P.ERTHELIN, Moiii. Soc. G6ol. France, ser. 3, vol. 1, p. 25, pi. 1, 
6gs. 4 a-G, 1880. — Chapman, Jouni. Koy. Micr. Soc., p. 2, pi. 11, figs. 2 a, b, 
1892. — Franke, Abh. geol. pal. Inst. Univ. Greifsvvaltl, vol. 6, p. 18, pi. 

2, figs. 1 «-c, 1925; Abh. Preuss. Geol. Landes., new ser., vol. Ill, p. 138, 
pi. 12. figs. 18 ff-c, 1928. 

This is a common species in the European Cretaceous and occurs 
both in the Trinidad collections and also in those of the general 
Coastal Plain region of the United States. It differs from Tritaxia 
tricannata in the much greater increase in diameter toward the aper- 
tural end, that of typical T. tricarinata being of generally uniform 
width throughout. The test is triserial throughout, and the aperture 
becomes rounded and terminal, usually protuberant, and with a 
slight lip. 

Genus GAUDRYINA d’Orbigny, 1839 

GAUDRYINA FILIFORMIS Berthclin 
Pi ATE 4, Figure 5 

Gaudnjina fiUfoniiis Berthexin, M§m. Soc. Geol. France, s§r. 3, vol. 1, p. 25, 
pi. 1 (24), figs. Sa-d, 1880. — Cushman and Jarvis, Contr. Cusbman Lab. 
Forain. Res., vol. 4, p. 92, pi. 13, fig. 2, 1928. 

In the Lizard Springs material, typical slender specimens of this 
species occur. The small, very elongate, slender test and the con- 
siderable length of the early triserial stage will distinguish it. It 
is widely distributed in the Cretaceous of various parts of the world. 

GAUDRYINA RUGOSA d’Orbigny 
Plate 4, Figures Q a. b 

Gaudnjina rugosa d’Orrigny, M^in. Soc. G^ol. France, ser. 1, vol. 4, p. 44, pi. 4, 
figs. 20, 21, 1840. — Reuss, Vorstcin. Bobin. Kreide, pt. 1, p. 38, pi. 12, figs. 
15, 24, 1845-46 : in Geinitz, Grnudr. A’^ersteiii., p. 667, pi. 24, fig. 69, 1845—16 : 
Sitz. Akad. Wiss. Wien, vol. 18, p. 244, pi. 5. fig. 61, 1856. — Fr.vnke, Abh. 
geol. pal. Inst. Univ. Greifswald, vol. 6, p. 14, pi. 1, fig. 19, 1925; Abh. 
Preuss. Geol. Lande.s.. new ser., vol. Ill, p. 141, pi. 13, fig. 2, 1928. 
Textularia aggluiinans W. Beisry (not d’Orbigny), in Berry and Kelley, Proc. 
U. S. Nat. Mus., vol. 76. art. 19, p. 3, pi. 2, fig. 1, 1929. 

Test elongate, tapering, greatest brcadtli toward the apertural 
end, periphery broadly rounded, early triserial portion usually much 
reduced, but the change to the biserial stage very abrupt; chambers 
numerous, usually distinct in the biserial portion, indistinct in the 
triserial portion, very .slightly inflated in the later development; 
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sutures becoming more distinct in the later portion, straight, ver}^ 
slighth^ oblique; wall rather coarsely arenaceous but usually fairly 
smoothly finished; aperfure in the ordinary specimens, narrow, at 
the inner margin of the chamber with distinct lobular projections at 
the sides, in very long specimens the aperture tending to be some- 
what higher. Length, 0.5-1 mm. 

This is a very common species in the Cretaceous in Europe and 
America and probably in Australia. There is considerable variation 
in the microspheric and megalospheric forms, the former reaching a 
much greater size. 

GAUDRYINA RETUSA Cushman 

Plate 4, Pigiires 7-10 

Gaudryina retusa Cushman, Bull. Amer. Assoc. Petr. Geol., vol. 10, p. 588, pi. 
16, figs. 10 a, &. 1920. — Cushman and Jarvis, Contr. Cusbuian Lab. Poram. 
Res., vol. 4, p. 92, pi. 13, figs. 3, 4, 1928. — White, Journ. Pal., vol. 2, p. 313, 
pi. 42, figs. 8, 9, 1928. 

Vcruetiilina sp. (?) Cu.shman, Bull. Araer. Assoc. Petr. Geol.. vol. 10, p. 587, 
pi. 16, figs. 12a, &, 1926. 

Verneuilina rotunda White, Journ. Pal., vol. 2, p. 310, pi. 42, figs. 5 a, h, 1928. 

Test fairly large, stout, nearly circular in transverse section, com- 
posed of few chambers, early ones triserial, later ones biserial; cham- 
bers distinct, somewhat inflated ; sutures distinct, in the later portion 
.slightly depressed; wall arenaceous but rather smoothly finished; 
aperture comparative!}' small, low. 

White described a small form as Verneuilina rotunda. He also 
i'ecords Gaudryina retusa from the Upper Cretaceous of Mexico, and 
the range of his V. rotunda is included in his table in the range of 
G. retusa. It is very probable that the Vernexeilina is only the young 
stage, perhaps of the microsplieric form of G. retusa. The early 
triserial stages of Gaudryma and Glavulina have often been described 
as species of Verneuilina in the literature. 

GAUDRYINA INDENTATA Cushman and Jarvis 
Plate 4, Pigure 11 

Gaudryina indentata Cushman and Jarvis, Contr. Cusbruan Lab. Poram. Res., 
vol. 4, p. 92, pi. 13, fig. 7, 1928. 

Test somewhat elongate, tapering from the subacute initial end, 
the sides of the adult nearly parallel, circular in transverse section ; 
chambers numerous, early ones triserial, adult biserial, the middle 
portion of each chamber indented and the sutures raised in rounded 
ridges ; wall arenaceous but smoothly finished ; aperture small, semi- 
circular, at the base of the inner margin of the last-formed chamber. 
Length, 0.5; diameter, 0.4 mm. 

70827—32 2 
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This species is peculiar in having depressed chambers. The same 
form occurs in the Upper Cretaceous of the Velasco shale of Mexico. 

GAUDRYINA OXYCONA Reuss 
Plate 5, Figures 1, 2 

Gaudryina oxycona Reuss, Sitz. Akad. Wiss. Wien, vol. 40, p. 229, pi. 12, figs. 
3 a-c, ISfiO; vol. 46, p. 33, 1SG2 (1863). — Franke, Abh. geol. pal. Inst. Univ. 
Greifswald, vol. 6, p. 15, pi. 1, figs. 20 a, b, 1925.— Cushman and Church, 
Proc. California Acad. Sei., ser. 4, vol. 18, no. 16, p. 501, pi. 36, figs. 3, 4, 
1929. 

Test elongate, conical, tapering, nearly circular in transverse sec- 
tion; very early chambers triserial, later ones biserial; sutures dis- 
tinct, slightly depressed, nearly at right angles with the periphery ; 
wall finely arenaceous, very smoothly finished; aperture elongate, 
low, at the inner median margin of the chamber in a decided depres- 
sion. Length, 0.55-1.25; breadth, 0.3-0.75 mm. 

This is a widely distributed and well-characterized species. It is 
known from the California Cretaceous and occurs also in the Velasco 
shale of Mexico and in the Cretaceous of the Gulf Coastal region of 
the United States. 

GAUDRYINA LAEVIGATA Franke var. PYRAMIDATA Cnshman 
Plate 5, Figure 3 

Gaudryina laevigata Franks var. pyramidata Cushman, Bull. Amer. Assoc. 
Petr. Geol., vol. 10, p. 587, pi. 16, figs. 8a, b, 1926. — Cushman and Jarvis, 
Contr. Cushman Lab. Foram. Res., vol. 4, p. 92, pi. 13, fig. 6, 1928. — White, 
Journ. Pal., vol. 2, p. 313, pi. 42, fig. 7, 1928. 

Test differing from the typical in the stouter form, the early por- 
tion more pyramidal than the type ; the periphery, instead of rounded 
and convex, slightly concave. 

This variety is a common one in the Cretaceous of America and 
is already described from the Velasco shale of Mexico and from this 
Trinidad material. It occurs widely distributed in the Upper Cre- 
taceous of the Gulf Coastal Plain of the United States. 

Genus CLAVULINA d’Orbigny, 1826 
CLAVULINA TRILATERA Cushman 
Plate 5, Figure 6 

Clavulina trilatera Cushman, Bull. Amer. Assoc. Petr. Geol., vol. 10, p. 588, 
pi. 17, fig. 2, 1926; Journ. Pal., vol. 1, p. 149, pi. 28, fig. 1, 1927. — Cushman 
and Jarvis, Contr, Cushman Lab. Foram. Res,, vol. 4, p. 93, pi. 13, flg. 8, 
1928. 
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Test large, elongate, sides parallel for most of their length, slightly 
contracted at each end, entire test triangular in transverse section, 
the periphery rounded, the sides concave; chambers numerous, the 
early ones triserial, later ones forming the larger part of the test, 
imiserial; sutures very slightly if at all depressed, somewhat indis- 
tinct; wall coarsely arenaceous but very smoothly finished; aperture 
terminal, circular, with a very slight neck. 

This species is apparently very abundant in the Gulf Coastal Cre- 
taceous of the United States. The original figures show only the 
megalospheric form, which has nearly parallel sides and compara- 
tively few chambers. The microspheric form is much larger and 
increases rapidly in diameter toward the apertural end, but usually 
occurs with the megalospheric form. The surface is usually smoothly 
finished, and quite different from the following species. It was 
originally described from the Upper Cretaceous, Velasco shale of 
Mexico and is common in the Cretaceous of Texas, Arkansas, and 
Tennessee but rare in this deeper-water material from Trinidad. 

CLAVULINA ASPERA Cushman 
Plate 5, Figure 4 

Glamilina trilatcra Cushman var. aspera Cushman, Bull. Amer. Assoc. Petr. 
Geol., vol. 10, p. 589, pi. 17, fig. 3, 1926. — Cushman and Jarvis, Contr. 
Cushman Lab. Foram. Res., vol. 4, p. 93, pi. 13, fig. 5, 1928. — White, Journ. 
Pal., vol. 2, p. 315, pi. 42, fig. 14, 1928. 

This species was originally described as a variety of Glavulina tri- 
latera. A further study of these forms from Mexico, Trinidad, and 
the general Gulf Coastal region of the United States seems to show 
that the two are distinct species. G. as'pera always seems to have a 
rough surface, and in the typical form the sides are nearly parallel, 
although they may be somewhat more flaring in the microspheric 
form. Such specimens are rare in Trinidad, but the following variety 
is much more common. 

CLAVULINA ASPERA Cushman WHITEI, new variety 
Plate 5, Figures 6-8 

Glavulina trilatera White (not Cushman), Journ. Pal., vol. 2, p. 315, pi. 42, 
fig. 13, 1928. 

Description . — Differs from the typical in the shape of the test, 
which in the megalospheric form has the triangular portion confined 
to the early portion of the test after which a series of rounded cham- 
bers of nearly uniform size is developed, in the microspheric form, 
with the triangular form continued throughout or becoming quad- 
rangular in section, test increasing gradually in diameter to the 
apertural end; wall roughened. 
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Uolotij'pe of 'variety. — U.S.N.M. No. 73816 (Cushman Coll. No. 
15306), from Upper Cretaceous of pit at Lizard Springs, near 
Guayaguaj^are, southeastern Trinidad, British West Indies. 

Remarks . — This variety is very common in the Trinidad material 
but is not well developed in the Upper Cretaceous of the United 
States, altliough it does occur in Mexico. 

CLAVULINA CHITINOSA, new species 
PlATE 5, Figukes 9-11 

Description . — Test elongate, slender, the early triserial portion 
often being of slightly greater diameter than the later uniserial por- 
tion; chambers numerous, fairly distinct; sutures distinct, depressed, 
especially in the last- formed part of the uniserial portion; wall 
almost entirely chitinous, clear, and translucent, very smooth ; aper- 
ture terminal, with a slight neck and lip. Length, up to 1 ; diameter, 
up to 0.3 mm. 

Holotype. — U.S.N.M. No. 73817 (Cushman Coll. No. 15316), from 
Upper Cretaceous of pit at Lizard Springs, near Guayaguayare, 
southeastern Trinidad, British West Indies. 

Remarks . — This is a jicculiar form evidently representing deep- 
water conditions, where the wall of the test becomes almost entirely 
pui e chitin. As a result of this type of wall, s]Decimens are usually 
much distorted, but the figures will give the general appearance of 
the species. 

Family SILICINIDAE 

Genus RZEHAKINA Cushman, 1927 

RZEHAKINA EPIGONA (Rzehak) var. LATA Cushman and Jarvis 
Plate 6, Figures 1 «, b 

Rzehakina ei>i<jona (Rzehak) var. lata Cushman and .Tarvis, Coutr. Cushman 
Lab. Forain. Re.s., vol. 4, p. 93, pi. 13, figs. 11 «, b, 1928. 

Test differing from the typical in the broader, nearly circular form 
and the much more prominent appearance of the last coil, forming 
almost a rounded carina about the periphery. This is tlie commonest 
form in the collection. Some young specimens show the early coils 
making a flattened test before the lateral thickenings are added. 

This variety is more rounded and much larger than the form found 
in the Velasco shale of Mexico. In addition to the Lizard Springs 
locality, it is abundant in the Hobson clay from San Fernando. 
Trinidad. 
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Family TROCHAMMINIDAE 
Subfamily Trochammininae 

Genus TROCHAMMINA Parker and Jones, 1860 

TROCHAMMINA GLOBIGERINIFORMIS (Parker and Jones) 

Plate 6, Figures 2-5 

Lifuola globif/eriniforviis Parker and Jones, Phil. Tiaiis., vol. 155, p. 407, pi. 15, 
figs. 4G, 47, pi. 17, fig.s. 90-98 ?, 1865. 

Haplophragmhwi glohigerinifonnc Carpenter. The microscope, ed. G, p. 5G1, 
figs. 320 a, h (in text), 1881. 

TrorJiammina glohigerhiiformis Cushman, U. S. Nat. Mus. Bull. 71, pt, 1, p. 124, 
figs. 193-195 (in text), 1910. — Cushman and Jauvis. Contr. Cushman Lab. 
Foram. Res., vol. 4. p. 95, pi. 13, figs. 12 a, h, 1928. 

There are numerous excellent specimens of this species in the col- 
lection from Trinidad. Many specimens are crushed, but a number 
of them are in their original form like the figured one. These crushed 
forms are common both at Lizard Springs and in the Hobson clay 
from San Fernando, Trinidad. The remarks already made under 
H aplophragmoides coroncita may be applicable to this species as well. 

TROCHAMMINA TRINITATENSIS Cushman and Jarvis 
Plate G, Figures G h-c 

Trochammina trinitatensin Cushman and Jarvis, Contr. Cushman Lab. Foram. 
Res., vol. 4, p. 95, pi. 13, figs. 13 a-c, 1928. 

Test nearly circular in dorsal view, biconvex from the periphery, 
trochoid, somewhat keeled, slightly umbilicate on the ventral side; 
chambers numerous, 12 or more in the final whorl, not very distinct 
except for the slight collapse of the wall ; central portion of the dorsal 
side showing the spiral suture slightly depressed ; the sutures of the 
ventral side nearly radial, slightly curved, depressed : wall arenaceous 
with numerous angular fragments and much cement; aperture elon- 
gate, ventral, at the base of the chamber. Diameter, 0.4; thickness, 
0.2 mm. 

This is a strildng species, appearing at first glance something like 
an Atiomalina but having an arenaceous test, which is easily collapsed. 

Family LAGENIDAE 

Subfamily Nodosariinae 

Genus ROBULUS Montfort, 1808 

There are numerous species of the Lagenidae in the Cretaceous of 
Trinidad, nearly all of which have already been described from the 
Cretaceous of Europe. An examination of the literature shows how 


22 


PROCEEDINGS OF THE NATIONAL MUSEUM 


VOL. 80 


later authors have deviated from the type of the species until the 
later determinations show little relationship to the original. For 
this reason, in many cases, only the first reference is given in the 
synonymy. 

ROBULUS WILLIAMSONI (Reuss) 

Plate 6, Figures 7 o, 6 

Cristellaria wUUamsoni Rextss, Sitz. Akad. Wiss. Wien, vol. 44, pt. 6, p. 327, pi. 
6, figs. 4 a, &, 1861 (1862). — Cushman and Church, Proc. California Acad. 
Sci., ser. 4, vol. 18, no. 16, p. 503, pi. 36, figs. 13, 14, 1929. 

The specimen figured here is very close to the typical form figured 
and described by Reuss from the Cretaceous of Germany. It has a 
distinct keel, few chambers, depressed and slightly curved sutures, 
and a smooth surface. The apertural face is distinctly concave with 
raised edges. 

ROBULUS OLIGOSTEGIA (Reuss) 

Plate 6, Figures 8, 9 

Cristellaria oligostegia Reuss, Sitz. Akad. Wiss. Wien, vol. 40, p. 213, pi. 8, 
fig. 8, 1860; vol. 46, pt. 1, p. 93, pi. 13, figs. 2 a, 6, 1862 (1863). 

This is a very thick species with a few tumid chambers, the later 
ones showing a slight tendency to uncoil. Tlie aperture is slightly 
protuberant. 

ROBULUS STERNALIS (Berthelin) 

Plate 6, Figures 11 a, & 

Crisicllaria sternalis Berthelin, Mem, Soc. G§ol. France, s6r. 3, vol. 1, p. 51, 
pi. 3 (26), figs. 2 a, b, 1880. 

This species may be distinguished from B. 'williamsoni by the dis- 
tinctly umbonate character of the test. The angle of the sutures is 
very different in the two siiecies, as are also the shape and form of the 
chambers. 

ROBULUS TRINITATENSIS, new species 
Plate 6, Figures 10 «, Z; 

Description . — Test close coiled, compressed, iDeriphery slightly 
keeled; chambers fairl5>^ distinct, 6 to 8 in number in the adult, not 
inflated; sutures fairly distinct, strongly curved, continuing into the 
umbilical region, strongly limbate, but not raised; wall ornamented 
by a series of obliquely curved costae, toward the periphery grad- 
ually becoming nearly parallel to the outer edge of the test, and con- 
tinuous over the chambers; aperture at the peripheral angle, with a 
supplementary elongate opening in the median line of the ventral 
face. Length, 0.5; breadth, 0,4; diameter, 0.2 mm. 
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Rolotyfe. — U.S.N.M. No. 73818 (Cushman Coll. No. 15316), from 
Upper Cretaceous of pit at Lizard Springs near Guayaguayare, 
southeastern Trinidad, British West Indies. 

Remarks . — This is a very interesting and unique species with its 
peculiar ornamentation, the heavy costae of the surface forming a 
continuous spiral independent of the individual chambers. 

ROBULUS SUBALATUS (Reuss) 

Plate 7, Figures 1, 2 

Cristellaria suhalata Reuss, Denksclir. Akad. Wiss. Wien, vol. 7, pt. 1, p. 68, 
pi. 25, fig. 13, 1854 ; Sitz. Akad. Wiss. Wien, vol. 46, pt. 1, p. 76, pi. 8, fig. 
10, pi. 9, fig. 1, 1862 (1863). 

The figured specimens may be referred to this species described by 
Reuss from the Cretaceous of Eui’ope. Plate 7, Figure 2, shows the 
more typical form in which the sutures are somewhat raised above 
the general surface of the test. Otherwise the general form and 
shape of the chambers are similar, and both specimens are marked 
by a very broad thin keel. Length, 1.25; breadth, 0.9; thickness, 
0.5 mm. 

ROBULUS MACRODISCUS (Reuss) 

Plate 7, Figures 3 a, h 

Cristellaria macrodisea Reuss, Sitz. Akad. Wiss. Wien. vol. 46, pt. 1, p. 78, pi. 
0, figs. 5 a, 6, 1862 (1863). — Berthelin, M6m. Soc. Geol. France, s6r. 3, 
vol. 5, p. 48, pi. 3, figs. 6-11, 1880. 

Lentieulina macrodisca White, Journ. Pal., vol. 2, p. 198, pi. 28, fig. 7, 1928. 

Close coiled specimens, with a veiy large prominent umbo and an 
acute periphery, which is occasionally slightly keeled, occur in the 
Cretaceous of Trinidad and may be referred to Reuss’s species. They 
are distinctly of the Rohulus type, with a very prominent supple- 
mentary aperlural slit as shown in the figure herein. The measure- 
ments of the figured specimen are: Length, 1.2; breadth, 1.1; thick- 
ne.ss, 0.55 mm. 

ROBULUS DISCREPANS (Reuss) 

Plate 7, Figures 4 a, b 

Robnlina discrepans Reuss, Sitz. Akad. WLss. Wien, vol. 46, pt. 1, p. 78, pi. 9, 
figs. 7 a, b, 1862 (1863). 

Forms similar to that figured here are referred to Reuss’s species 
described by him from the Upper Cretaceous of Europe. Similar 
ones occur in the Trinidad material. A comparison of our figured 
specimen with the type given by Reuss will show the very great 
similarity in the two. The chambers are not inflated, but gradually 
increase in size as added. The periphery is subacute, and the aper- 
tural face somewhat concave. The sutures are flush with the surface 
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and are strongly curved, continuing nearly to the periphery on the 
inner margin. There is a supplementary slit in the median line of 
the apertural face, placing this species in the genus Robulus^ as was 
indicated by Reuss, who placed it in Robulina. 

Genus LENTICULINA Lamarck, 1804 

LENTICULINA NAVICULA (d’Orbigny) 

Plate 7, Figures 5 a. 1) 

GriMellaria navicula d’Orbigny, Mem. Soc. G6ol. France, s6r. 1, vol. 4, p. 27, 
pi. 2, figs. 19, 20, 1840. — Reuss, Verstein. Bolmi. Kreide, pt. 1, p. 35, pi. 12, 
fig. 27, 1845-46. 

D’Orbigny described this species from the Cretaceous chalks of the 
Paris Basin, and Reuss and others have recorded it from the Creta- 
ceous of central Europe. Our specimens from Trinidad seem to 
agree very well with those of Europe and may be identified with 
d’Orbigny’s species. The chambers are distinct but not inflated, 
the periphery subacute, the sutures flush with the surface but strongly 
curved, and the apertural face convex without an}’^ supplementary 
slit, so that this species may be included in Lamarck’s genus. There 
is a tendency in the later chambers toward uncoiling. The measure- 
ments of the figured specimen are as follows: Length, 0.9; breadth. 
0,55 ; thickness, 0.4 mm. 

This species is also widely distributed in the Coastal Plain region 
of the United States in the Upper Cretaceous. 

LENTICULINA NUDA (Reuss) 

Plate 7, Figures 6 a, h 

CristcUaria nuda Reuss, Sitz, Akad. Wiss. Wieu, vol. 44, pt. 1, p. 328, pi. 6, 
fig.s. 1-3, 1861 (1862). 

Lenticulina nuda Cushman and .Jarvis, Contr. Cushman Lab. Foram. Res., vol. 
4, p. 96, pi. 14, fig. 2, 1928. 

This species, described by Reuss from the Cretaceous of Europe 
and recorded by various authors from the same region, is already 
noted by us from Trinidad. There is no supplementary aperture so 
far as our material shows. The species is somewhat similar to the 
preceding, but the apertural face is more concave and the periphery 
more distinctly keeled. There is a distinct tendency to uncoiling, 
and the chambers are lower. Our figured specimen has the following 
measurements: Length, 0.8; breadth, 0.4; thickness, 0.28 mm. 

Genus PLANULARIA Defrance, 1824 

PLANULARIA ADVENA, new species 

Plate 8, Figures 1, 2 

Description . — Test large, much compressed, periphery acute and 
slightly keeled ; chambers distinct, low and broad, uniformly increas- 
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iiig ill breadth as added but with the height remaining nearly the 
same throughout, the later ones becoming much elongate; sutures 
limbate, in the early portion raised and somewhat irregularly beaded, 
later becoming entirely so, and in the last-formed portion even slightly 
depressed; wall, except for the umbilicus, which is beaded, and the 
raised sutures, smooth ; aperture at the peripheral angle, radiate. 
Length, 5; breadth, 3; thickness, in the umbonal region, 0.0, at the 
middle of the last-formed chamber, 0.35 mm. 

Holotype.—U.S.'^M. No. 73824 (Cushman Coll. No. 15317), from 
Upper Cretaceous of pit at Lizard Springs near Guayaguayare, 
southeastern Trinidad, British West Indies. 

Remarks . — This is a large and striking species with a distinctive 
ornamentation. The greatest breadth is formed early in the develop- 
ment of the test in the umbonal region, after which it becomes 
complanate and much thinner. 

Genus MARGINULINA d’Orbigny, 1826 

MARGINULINA GRATA (Reuss) 

Plate 7, Figures 7 o, b; Plate 8, Figures 3 o, 6 

Cristellaria grata Reuss, Sitz. Aliacl. Wiss. Wien, vol. 46, pt. 1, p. 70, pi. 7, figs. 
14 u, b, 1S62 (1863). — Cushman, Bull. Amer. Assoc. Petr. Geol., vol. 10, 
p. 598, pi. 19, figs. 1 a, b, 1926. 

Lenficuliua grata Cushman and Jarvis, Contr. Cushmau Lab. Foram. Res., 
vol. 4, p. 96, pi. 14, fig. 3, 1928. 

Test elongate, compressed, periphery rounded; chambers distinct, 
the early ones coiled, later ones uncoiling, of rather uniform shape 
increasing slightly in size and height as added; sutures distinct, 
limbate, flush with the surface, gently curved; wall smooth; aperture 
radiate, at the peripheral margin. Length, 1. 1-1.2; breadth, 0.3-0.4; 
thiclmess, 0.2-0.25 mm. 

This is a common Upper Cretaceous species known from numerous 
localities in Europe and widely distributed in America. 

MARGINULINA MULTISEPTATA (Reuss) 

Plate 8, Figures 4 a, & 

Cristellaria multiseptata Reuss, Haidinger’s Naturw. Abh., vol. 4, pt. 1, p. 33, 
pi. 2, fig. 9, 18.51; Deuksclir. Akad. Wiss. Wien, vnl. 25, p. 147, pi. 3, figs. 
14, 15, 1865. 

Test longer than broad, periphery subacute, later portion uncoiling; 
chambers fairly distinct, very slightly if at all inflated; sutures 
distinct, flush with the surface, slightly curved; wall smooth; aper- 
ture radiate, at the peripheral margin. Length, 1.2-1.4; breadth, 
0.6-0.75 ; thickness, 0.35-0.4 mm. 
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The figured specimen is an unusual one, showing a great irregu- 
larity in the overlapping of the chambers, which produces an unusual 
arrangement of the sutures from the exterior. 

MARGINULINA SCHLOENBACHI (Reuss) 

Plate 8, Figures 5 a, b 

CristeUaria schlocnbachl Reuss, Sitz. Akad. Wiss. Wien, vol. 46, pt. 1, p. 65, 
pi. 6, figs. 14, 1.5, 1862 (1863). 

Test elongate, much compressed, curved, periphery rounded; cham- 
bers distinct, elongate, those of the later portion uncoiling and 
becoming higher and less broad ; sutures distinctly curved especially 
toward the periphery, limbate, flush with the surface; wall smooth; 
aperture terminal, radiate. Length, 1.25-1.4; breadth, 0.35-0.4; 
thickness, 0.2-0.25 mm. 

This species was originally described by Reuss from the Cretaceous 
of Europe, and seems to be a variable one. It has been recorded by 
numerous authors both from the Tertiary and as living in Recent 
seas. 

MARGINULINA MODESTA Reuss 
Plate 8, FiGuitES 6 a, b 

MarginuUna modesta Reuss, Sitz. Akad. Wiss. Wien, vol. 40, p. 207, pi. 7, 
fig. 5, I860.— Franke, Verb. Nat. Hist. Ver., vol. 59, p. 275, 1912 (1913).— 
Cushman and Church, Proc. California Acad. Sci., ser. 4. vol. 18, no. 16, 
p. 506, pi. 37, figs. 8-10, 1929. 

Test elongate, very little if at all compressed; the early chambers 
slightly coiled, later ones uncoiled and somewhat inflated, nearly 
circular in transverse section; sutures distinct, slightly depressed; 
wall smooth; aperture radiate, subterminal, somewhat toward the 
peripheral margin. Length, 1-1.2; thickness, 0.45-0.5 mm. 

This is a common species in the Cretaceous of various parts of the 
world and has already been recorded from the Cretaceous of Cali- 
fornia, and it occurs in the Cretaceous of Trinidad and in the Gulf 
Coastal Plain region of the United States. 

MARGINULINA BULLATA Reuss 
Plate 8, Figures 7, 8 

MarginuUna bnllata Reuss, Verstein. Rohm. Kreide, pt. 1, p. 29, pi. 13, figs. 
34-38, 1845-46; in Geinitz, Grundr. Verstein.. p. 656, pi. 24, fig. 16, 1845-46. — 
Franke, Abb. geol. pul. Inst. Uiiiv. Greifswiild, vol. 6, p. 55, pi. 4, fig. 25, 
1925; Abb. Preuss. Geol. Landes., vol. Ill, p. 76, pi. 6, fig. 28, 1928.— 
Cushman and Jarvis, Contr. Cushman Lab. Foram. Res., vol. 4, p. 96, 
pi. 14, figs. 7, 8, 1928. — Cushman and Church, Proc. California Acad. Sci., 
ser. 4, vol. 18, p. 507, pi. 38, figs. 4-6, 1929. 
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Test composed of few chambers, the earlier ones close coiled, the 
last two or three uncoiled and globular, all chambers strongly inflated; 
sutures distinct, slightly depressed; wall smooth throughout; aper- 
ture in the adult terminal, radiate. Length of adult specimens, 0.T5 
mm. or more. 

This is a widely distributed species in the Upper Cretaceous of 
Europe and America. The megalospheric form has fewer chambers 
and the early portion often consists largely of the globular prolocu- 
lum ; in the microspheric form the coiling is evident and the increase 
of the earlier chambers less rapid. 

MARGINULINA HUMILtS (Reuss) 

Plate 8, Figure 9 

Cristellaria humilis Re:uss, Sitz. Akad. Wiss. Wieu, vol. 46, pt. 1, p. 65, pi, 6, 
flgs. 16, 17, 1862 (1863). — Cushman, Bull. Amer. Assoc. Petr. Geol., vol. 10, 
p. 601, pi. 19, fig. 8, 1926. 

Marginulina humilis Cushman and Church, Proc. California Acad. Sci., ser. 4, 
vol. IS, p. 505, pi. 37, figs. 3-5, 1929. 

Test elongate, subcylindrical, slightly compressed; chambers dis- 
tinct, the later ones only slightly inflated, of nearly uniform shape, 
but increasing slightly in height as added, on account of the fact that 
the later chambers are less involute; sutures distinct, very slightly 
depressed between the later chambers; wall smooth; aperture radiate 
and peripheral. Length, 1.2-1.5 ; diameter, 0.4-0,45 mm. 

This is a very common species in the Cretaceous, occurring in Eu- 
rope and America already known from the Velasco shale of Mexico 
and from the Cretaceous of California. It occurs also in the Gulf 
Coastal Plain Cretaceous of the United States. 

MARGINULINA JONESI Renss 
Plate 9, Figures 1 a, 6 

Marginulina jonesi Reuss, Sitz. Akad. Wiss. Wien, vol. 46, pt. 1, p. 61, pi. 5, 
fig.s. 19 a, 6, 1862 (1863). — Berthelin, Mem. Soc. Geol. France, ser. 3, vol. 1, 
p. 34, 1880. — Chapman, Quart. Journ. Geol. Soc., vol. 50, p. 709, 1894; Journ. 
Roy. Micr. Soc., p. 164. pi. 4, fig. 24, 1894. — Sherlock, Geol. Mag., vol. 1, 
p. 259, pi. 18, fig. 15, 1914.— Neaverson. Geol. Mag., 1921, p. 462.— Cushman 
and Church, Proc. California Acad. Sci., ser. 4, vol. 18, p. 507, pi. 38, 
figs. 7-9, 1929. 

Test elongate, early portion compressed and chambers close 
coiled, later becoming uncoiled; periphery acute and keeled in the 
early portion; later chambers nearly circular in section; sutures more 
or less obscured but the ornamentation of the surface, which consists 
of elongate costae continuing throughout the length of the test, un- 
brolccn at the sutures, terminal face smooth; aperture in the adult 
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terminal, radiate, with a slight neck. Length, 0.9-1; breadth, 
0.35-0.6; thickness, 0.25-0.5 mm. 

This species, which is common in the Cretaceous of Europe, has 
only been recorded in America from the Cretaceous of California. 
Our specimens from Trinidad are somewhat more inflated, especially 
in the later chambers, but the general characters of the species are 
fairly constant. 

MAHGINULINA DECORATA (Renss) 

Plate 9, Figtjees 2 a, b 

CristcUaria decorata Reuss, Zeitschr. deutsch. geol. Ges., vol. 7, p. 209, pi. 8. 
fig. 16 ; pi. 9, figs. 1, 2, 1855. 

Test elongate, compressed, the periphery lobulate; early chambers 
coiled, later ones uncoiled and becoming narrower as they are added ; 
sutures distinct, limbate, raised, the earlier ones broken into a series 
of beadlike projections, later ones nearly entire ; aperture somewhat 
produced, at the peripheral angle. Length, 1.5-1.65; breadth, 0.6- 
0.8; thickness, 0.5-0.6 mm. 

This is a somewhat variable species, but the figured specimens 
seem to be close enough to Reiiss’s original types to be included under 
his species. 

MARGINULINA TRILOBATA d’Orbigny 
Plate 9, Figures 3, 4 

Marglnulina trilobata d’Oebigny, Mein. Soc. G6ol. France, s6r. 1, vol. 4, p. 16, 
pi. 1, figs. 16, 17, 1840. 

Test elongate, the sides nearly parallel, periphery rounded ; cham- 
bers distinct, rather uniform in size and shape; sutures distinct, lim- 
bate; the central portion at each side raised and thickened; wall, ex- 
cept for the sutural projections, smooth; aperture radiate, at the 
peripheral margin. Length, up to 3.5; breadth, O.T-0.8; thickness, 
0.4-0.45 mm. 

The specimen figured is a megalospheric one and does not show the 
early coiled chambers, which are much more apparent in micro- 
spheric specimens. The raised sutures are somewhat variable in the 
degree of thickening, but this character is usually present in consider- 
able degree. The types of this species were described by d’Orbigny 
from the Cretaceous chalks of the Paris Basin, and it is rather widely 
distributed in the chalky phase of the Upper Cretaceous of Europe 
and America. 
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Genus DENTALINA d’Orbigny, 1826 

DENTALINA MEGAPOLITANA Reuss 
PiATB 9, Figure 5 

Dentalina megapolitana Reriss, Zeitschr, deutscb. geol. Ges., vol. 7, p. 267, pi. 8, 
fig. 10, 18-55. 

Nodosaria megapolitana Feanke, Abb. geol. pal. Inst. Univ. GreifswaUl, vol. 
6, p. 33, pi. 3, fig. 8. 1925. — Cushman, Bull. Amer. Assoc. Petr. Geol., vol. 
10, p. 595, pi. 18, fig. 16, 1926. 

Test large, fairly stout, tapering, slightly fusiform, greatest 
breadth developed before the last-formed chamber in the adult; 
chambers numerous, not inflated, distinct, of uniform shape, gradu- 
ally increasing in size as added, the later ones often slightly decreas- 
ing; sutures distinct, not depressed, slightly oblique; wall smooth; 
aperture radiate, slightly protuberant at the inner angle of the ter- 
minal face of the last-formed chamber. Length, up to 2; breadth, 
up to 0.3 mm. 

The figured specimen, while not typical, nevertheless may be 
included in this species of Reuss. The specimen is an incomplete one, 
and the species is found in the Trinidad Cretaceous. It has already 
been recorded from the Upper Cretaceous of Mexico in the Velasco 
shale and is common in Cretaceous dei:>osits of the general Gulf 
Coastal Plain region of the United States. 

DENTALINA FILIFORMIS Renss (?) 

Plate 9, Figures 6, 7 

The figured specimens show the early stages as well as some of the 
later chambers of a slender, slightly curved form which has been 
referred by Franke ® to Reuss’s species. This form is fairly com- 
mon in the American Cretaceous of the general Gulf Coastal Plain, 
as well as of Trinidad. 

DENTALINA CATENULA Renss 
Pr.ATE 9, Figures 8 a, b 

Dentalina catenula Reuss, Sitz. Akad. Wiss. Wien, vol 40, p. 185, pi. 3, fig. 6, 
1860. 

Test compressed, of a few chambers, slightly arcuate, rounded in 
transverse section; chambers distinct, inflated, subglobular; sutures 
depressed, distinct; wall smooth; aperture small, radiate, at the end 
of a distinct protuberance, at the peripheral margin of the chamber. 
Length, 0.6-0.75; diameter, 0.2 mm. 

The chambers in this species are very much inflated and subglobu- 
lar, and usually only a few of them make up the test. The aperture 
is especially protuberant. 


® Abh. Preuss. Geol. Landes., vol. Ill, p. 9, pi. 2, figs. 19 a, 1928. 
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DENTALINA LEGUMEN (Rcuss) 

Plate 9, Figure 9 

Nodosaria legumcn Reuss, Versteiu. Bohm. Krekle, pt. 1, p. 28, pi. 13, figs. 23, 
24, 1845-4G; in Geinitz, Palaeontograpbica, vol. 20, pt. 2, p. 88, pi. 20, fig. 
22, 1874.— Franks, Abb. geol, pal. lust. Uuiv. Greifswald, vol. G, p. 32, pi. 3, 
fig. G, 1925. 

Dentalina legumcn Reuss, Haicliuger’s Naturw. Abb., vol. 4, pt. 1, p. 2G, pi. 
1, fig. 14, 1851 ; Sitz. Akad. Wiss. Wien, vol. 40, p. 187, pi. 3, fig. 5, 18G0. — 
Franks, Abb. Preiiss. Geol. Laudes., new ser., vol. Ill, p. 27, pi. 2, fig. 23, 
1928. 

Test elongate, slender, tapering, slightly curved ; chambers distinct, 
inflated, increasing rather rapidly in size as added, apertural end 
much extended with an elongate neck, initial chamber rounded or 
with a single short spine; sutures distinct, depressed, oblique; wall 
smooth; aperture radiate at the end of an elongate neck. Length, 
0.75-0.9; breadth, 0.1-0.2 mm. 

This common European Cretaceous species occurs in Trinidad and 
in the various portions of the Gulf Coastal Plain of the United 
States. 

DENTALINA CONPLUENS Rcuss 
Plate 9, Figures 10-12 

Dentalina eonflucns Reuss, Sitz. Akad. Wiss. Wien, vol. 44. pt. 1. ]). 335, pi. 7, 
fig. 5, 18G1 (1862). 

Test elongate, slightlj'^ tapering, the early portion often somewhat 
compressed; later chambers becoming inflated and distinct; sutures 
depressed, especially in the later portion ; wall ornamented by numer- 
ous rather coarse longitudinal costae, those of the early portion par- 
ticularly, continuous over adjacent chambers and often somewhat 
oblique, later ones often broken at the sutures; aperture at the end of 
a distinct neck, radiate. Length, 2-2.8 ; diameter, 0.5-0.6 mm. 

Two distinct forms are shown in the figures. The more elongate 
form with the somewhat twisted costae at the base is much more like 
the original figure of Keuss, but the other form occurs with this, 
and it seems that the two should be included together as variants of 
one species. 

DENTALINA ANNULATA (Reuss) 

Plate 10, Figure 1 

'Nodosaria annulata Reuss, Geogn. Skizze Bobmeii, vol. 2, i)t. 1, p. 210, 1844 ; 
Versteiu. Bobni. Kreide, pt. 1, p. 27, pi. 8, figs. 4, 67 ; pi. 13, fig. 21, 1845-46 ; 
in Geinitz, Palneoiitograpbiea, vol. 20, pt. 2, p. 85, ])1. 20, figs. 19, 20, 1874. 
Dentalina annulata Reu.ss, in Altb, Haidinger’s Naturw. Abb., vol. 3, pt. 2, 
p. 2G9, pi. 13, fig. 29, 1850 ; vol. 4, pt. 1, p. 26, pi. 1, fig. 13, 1851.— Franke, 
xVbh. Pveuss. Geol. Landes., vol. Ill, p. 34, pi. 2, figs. 34, 35, 1928. 

Dentalina cf. adolphina Cushman and Jarvis (not d’Orbign.v), Contr. Cusbuian 
Lab. Forain. Res., vol. 4, p. 97, pi. 14, fig. 6, 1928. 
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Test much elongated, slender, tapering, greatest width toward the 
apertural end; chambers distinct, inflated, subglobular, increasing 
rather uniformly in size, the early ones somewhat less inflated; 
sutures distinct, depressed, more so between the later chambers; wall 
smooth; aperture radiate, terminal. Length, 0.8-1.25; diameter, 
0.15-0.25 mm. 

This species we have already recorded from Trinidad as Dentalina 
cf. adolfMna. It seems to. fit rather well the species described by 
Reuss from the Cretaceous of Europe and should be placed under 
his species. 

DENTALINA sp. (?) 

Plate 9, Figure 13 

The peculiar broken specimen figured is given simply that the 
record of it may be available for future workers on the Cretaceous 
of this area. It has very thick limbate sutures as one of its main 
characters. 

DENTALINA sp. (?) 

Plate 10. Figure 3 

The broken specimen figured has very coarse costae, which project 
somewhat at the base of each cliamber and are in the later chambers 
projected as short spines. No complete specimens were found. 

DENTALINA LORNEIANA d’Orbigny 

Pl.\te 10, Figure 2 

Dentalina lorneiana d’Orbigny, Meui. Soc. G6ol, Prance, ser. 1. vol. 4, p. 14, 
pi. 1, figs. 8, 0, 1840. — Feanke, Abh. Preuss. Geol. Landes., vol. Ill, p. 28, 
pi. 2, fig. 29, 1928. 

Test elongate, slightly arcuate; chambers increasing gradually in 
length as added until the final' chamber is often twice as long as 
broad ; sutures distinct, slightly depressed in the later portion ; wall 
smooth ; aperture terminal, radiate, very slightly projecting. Length, 
1.6; diameter, 0.2 mm. 

This species was originally described b^^^ d’Orbigny from the Cre- 
taceous chalk of the Paris Basin, and it has been very widely recorded 
from Europe and elsewhere. It is a common species in Trinidad and 
in the Upper Cretaceous of the Gulf Coastal Plain of the United 
States. 

Genus NODOSARIA Lamarck, 1816 
NODOSARIA CONCINNA Renss 

Plate 10, Figure 4 

Nodosaria eoncinna Reuss, Sitz. Akad. Wiss, Wien, vol. 40, p. 178, pi. 1, fig. 3, 
1800. — Cushman and Jarvis. Contr. Cu.sbman Lab. Foram. Res., vol. 4, p. 97, 
pi. 14, figs. 5, 11, 1928. 
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Test elongate, composed of a few much inflated, subglobular cham- 
bers, becoming slightly longer than broad in the later chambers, the 
base often with a slight spine; sutures strongly depressed; wall 
smooth ; aperture terminal, radiate, very slightly projecting. Length, 
1; maximum breadth, 0.35 mm. 

This species has been widely recorded from the Cretaceous of 
Europe, occurs in the Cretaceous of Trinidad, and is probably widely 
distributed in America. 

NODOSARIA LIMBATA d’Orbigiiy 

Plate 10, Figure 5 

Nodosaria limbnta d’Obbigny, M4in. Soc. G6ol. France, ser. 1, vol. 4, p. 12, pi. 

1, fig. 1, 1840. 

Test composed of a few inflated chambers, slightly separated from 
one another by distinct but very short connections; chambers some- 
what pyriform; sutures distinct, somewhat depressed; wall smooth; 
aperture terminal, radiate, drawn out to a subacute point. 

We have already referred to this form as Nodosaria concinna 
Reuss.^ A copy of this same specimen is given here, and it seems to 
fit d’Orbigny’s species better than that of Reuss. 

NODOSARIA LIMBATA d’Orbigny var. TUMIDATA new variety 

Plate 10, Figures G a, b 

Descri'ption . — Variety differing from the typical in the shape of 
the chambers, which are somewhat conical, the greatest breadth being 
nearly at the base of the basal portion, very strongly truncated as 
shown in the figure. 

Holotype of variety. — U.S.N.M. No. 73819 (Cushman Coll. No. 
15321), from Upper Cretaceous of pit at Lizard Springs near 
Guayaguayare, southeastern Trinidad, British West Indies. 

Remarks . — This is evidently closely related to d’Orbigny’s species, 
as there are intermediate forms present. A similar intermediate 
form between this variety and the tyjiical is figured from the Velasco 
shale.^ 


NODOSARIA LIMBATA d’Orbigny var. BASIORNATA new variety 

Pij\,TE 10, Figures 7, 8 

Desadption . — Variety differing from the typical in the ornamen- 
tation of the surface, which consists of numerous subnodose projec- 
tions on the swollen portion of each chamber. 


’ Contr. Cushman Lab. Foram. Res., vol. 4, pi. 14, fig. 11, 1928. 

® Cushman, Bull. Amer. Assoc. Petr. Geol., vol. 10, p. 597, pi. 18, fig. 6, 1926. 
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Uolotyfe of vaHety. — U.S.N.M. No. 73820 (Cushman Coll. No. 
15319), from Upper Cretaceous of pit at Lizard Springs near 
Guayaguayare, southeastern Trinidad, British West Indies. 

Remarks. — This variety is very distinctly marked and has the 
greatest width of the chamber progressively becoming nearer the 
base as chambers are added, but less distinctly so than in the 
preceding variety. 

NODOSARIA MONILE v. Hagenow 
Plate 10, Fiotjke 9 

Nodosaria monile v. Hagenow, Neues Jalii'b. fiir Min., 1842, p. .508, — Reuss, 
Verstein. Bobm. Kreicle, pt. 1, p. 27, pi. 8, fig. 7, 1845-46. — Franks, Abb. 
Preiiss. Geol. Landes., vol. Ill, p, 31, pi. 2, figs. 27 a, &, 1928. 

Test elongate, very slightly tapering; chambers very distinct, 
inflated, subglobular throughout; sutures distinct, depressed espe- 
cially toward the later-formed portion; wall smooth; aperture ter- 
minal. radiate, not projecting. Length, 1.5; diameter, 0.25 mm. 

This species is very close to that recorded as Nodosaria nuda? 
That species, however, has the chambers becoming elongate in the 
adult, while in N . monile the chambers are subglobular throughout 
and show little tendency to lengthen. Our specimens are very close 
indeed to those figured by Franke from Germany in the above 
reference. 

NODOSARIA ORTHOPLEURA Reuss 
Plate 10, Figure 10 

Nodosaria orthopleura Reuss, Sitz. Akad. Wi.ss. Wien, vol. 46, pt. 1, p. 89, 
pi. 12, figs. 5 a, 1), 1862 (1863). 

Test very elongate, slightly tapering at each end, for most of its 
length with the sides parallel or nearly so ; chambers numerous, not 
inflated; sutures fairly distinct, slightly limbate; wall ornamented 
by a few distinct elevated costae running from the base to the aper- 
lural end; aperture terminal, radiate. 

The broken fragment shown here represents a portion of a large 
specimen of this species which must have measured, when complete, 
8 or 10 mm. in length. 

NODOSARIA PAUPERCULA Reuss 
Plate 10, Figures 14, 15 

Nodosaria paupcrcula Reuss, Versteiu. Bobm. Kreide, pt. 1, p. 26, pi. 12, fig. 12, 
1845^6. 

The two specimens figured are referred to the above species of 
Reuss, which he described from the Cretaceous of Germany. These 


* Cushman and Church, Proc. California Acad. Sci., ser. 4, vol. 18, p. 510, pi. 39, figs. 
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may not represent a single species, but they are characterized by the 
subglobular chambers and the numerous costae, which are continuous 
from one chamber to another. 

NODOSARIA AFFINIS Reuss 
Plate 10, Figure 13 

Nodosaria affinis Reuss, Verstein. Bohm. Kreide, pt. 1, p. 26, pi. 13, fig. 16, 
1845-40; in Geiuitz, Palaeontographica, vol. 20, pt. 2, p. 83, pi. 20, fig. 12, 
1874. — Franks, Abh. geol. pal. Inst. Univ. Greifswald, vol. 6, p. 37, pi. 3, 
fig. 25, 1925. — Berry and Kelley, Proc, U. S. Nat. Mus., vol. 76, art. 19, 
p. 6, pi. 1, fig. 8, 1929. 

Nodomria proxima Berry and Kelley (not Silvestri), Proc. U. S. Nat. Mns., 
vol. 76, art. 19, p. 7, pi. 1, fig. 13, 1929. 

Test elongate, of variable shape in the microspheric and megalo- 
spheric forms, the former with many chambers and tapering, the 
greatest width near the apertural end, the latter with the chambei*s 
of nearly uniform diameter throughout; chambers distinct, inflated, 
especially toward the apertural end, initial end usually with a stout 
spine; sutures distinct, depressed, often somewhat limbate; wall 
ornamented by numerous (usually 13 to 15) longitudinal costae, 
continuous over the adjacent chambers, usually sharp and platelike; 
aperture radiate, terminal, with a slight projection of the apertural 
face. Length, up to 2 mm. or more; diameter, normally about 0.3 
mm., but in extreme megalospheric forms may be as much as 0.75 mm. 

This species, described from the Upper Cretaceous of Europe, is 
very common indeed in the Upper Cretaceous of the Gulf Coastal 
Plain of the United States, and apparently our specimen figured here, 
although incomplete, probably belongs in the same sj>ecies. There 
is a great degree of variation in the relative size and number of cham- 
bers in the material from the Gulf Coastal Plain, although the orna- 
mentation remains fairly constant. 

NODOSARIA cf. MARCKI Reuss 
Plate 10, Figure 12 

Nodosaria cf. marcki Cushman and Jar\hs, Contr. Cushman Lab. Foram. Res., 
vol. 4, p. 97, pi. 14, fig. 4, 1928. 

The specimen figured is the same as that given in the above refer- 
ence. It is very close to a figure given by Frankc from the Creta- 
ceous of Germany.^® Very similar specimens occur also in the Ve- 
lasco shale of Mexico. 


^°Abh. gcol. pal. Inst. Uiiiv. Grcifswalil, vol. G, pi. ?>, fig. 22 a, 1025. 
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NODOSARIA BREVITESTA Franke 

PiATB 10, Figure 11 

Kodosaria hrcvitesta Franke, Abh. geol. pal. Inst. Univ. Greifswald, vol. 6, 
p. 42, pi. 3, fi.?. 37, 1925. — Cushman and Jarvis, Contr. Cushman Lab. 
Forani. Res., vol. 4, p. 97, pi. 13, fig. 10, 192S. 

Franke figures from the Cretaceous of Germany a specimen which 
seems close to our figured one from Trinidad. It is a short, stout 
form with a very few remote costae continuous over the sutures. 
No further material has been available to check the earlier notes 
on this species. 

NODOSARIA VELASCOENSIS Cushman 

Plate 11, Figures 1-4 

Nodof^aria fontannesi (Berthelin var. vclascociisis Cushm.^n, Bull. Amer. 

Assoc. Petr. Geol., vol. 10, p. 594, pi. 18 fig, 12, 192G. 

Xodosay'ia velascoensis Cushman and Jarvis, Contr. Cmshman Lab. Foram. Rcs„ 
vol. 4, p. 97, pi. 13, figs. 15, 1C, 1928. 

Test elongate, subcylindrical, very slightly tapering, greatest width 
developed by the last- formed chamber, consisting of numerous cham- 
bers increasing in height as added, the last ones somewhat longer 
than broad, circular in transverse section; sutures only slightly de- 
pressed, ornamentation consisting of very fine longitudinal costae 
which in the early portion may be continuous, but over most of the 
test are restricted to the areas over the sutures. Length, up to 2.5; 
breadth, 0.3-0.4 mm. 

This form was originally described from the Velasco shale of Mex- 
ico, where it was fairly common. It is also common in the Trinidad 
material and shows a considerable degree of variation, especially in, 
the ornamentation of the test. The costae are usually somewhat spi- 
rally arranged, especially in the early portion, and in later chambers 
are often restricted to the area immediately adjoining the sutures. 

NODOSARIA ASPERA Reusg 
Plate 11, Figure 5 

Nodosaria aspera Reuss, Verstein. Bohm. Kreide, pt. 1, p. 26, pi. 13, figs. 14, 
15, 1845-46. 

Test somewhat elongate, tapering toward the initial end, greatest 
breadth at the last-formed chamber; chambers increasing rather 
uniformly as added, slightly involute, subglobular; sutures distinct, 
but only slightly depressed ; wall ornamented with small, closely set 
spines covering the entire surface; aperture with a long, cylindrical 
neck projecting well out beyond the outline of the test. Length, 
up to 1.6; breadth, 0.5-0.55 mm. 
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The figured form agrees very closely with the species described 
by Keuss from the Cretaceous of Europe. It is not common in the 
Trinidad material, but specimens are well preserved. 

NODOSARIA sp. (?) 

Plate 11, Fioube 6 

The figure shows the last two chambers of a species with a dis- 
tinctive type of ornamentation in which there are prominent con- 
tinuous costae and other smaller ones between. AVhen more material 
is available this can probably be referred to one of Reuss’s species 
already described from Europe, but until such material is available 
it is not desired to give it a definite specific name. 

Genus PSEUDOGLANDULINA Cushman, 1929 

PSEUDOGLANDULINA CYLINDRACEA (Reuss) 

Plate 11, Figures 7, 8 

GiandiiUna cylhidracm Reuss. Haitliuger’s Naturw. Abh„ vol. 4, pt. 1, p. 23, 
pi. 1, fig. 5, 1851; Sitz. Akad. Wiss. Wien, vol. 40, p. 190, pi. 4, fig. 1, I860; 
vol. 44, pt. 1, p. 307, 1861 (1862) ; Palaeoutographica, vol. 20, pt. 2, p. 89, 
1872-1875 (1874). — Eggek, Abh. kou. bay. Akad. Wiss. Mimchen, 01. II, vol. 
21, p. 84, pi. 5, figs. 19, 20, 1899. — Cushman and Church, Proc. California 
Acad. Sci., ser. 4, vol. 18, p. 511, pi. 39, figs. 8, 9, 1929. 

Nodosaria cylindracca Reuss, Verstein. Rohm. Kreide, pt. 1, p. 25, pi. 13, figs. 1, 
2, 1845-46. 

J^odosaria {Glandulina) cylbidracea Cushman, Bull. Amer. Assoc. Petr. Geol., 
vol. 10, p. 594, pi. 18, fig. 1, 1926. 

Test composed of a few subcylindrical chambers which are dis- 
tinctly involute, the final chamber often being nearly twice as long 
as broad; sutures distinct, very slightly depressed, slightly oblique; 
wall smooth; aperture terminal, radiate, slightly projecting. 
Length, up to 3 ; breadth, 0.6 mm. 

This species has already been recorded from the Upper Cretaceous 
of California and from the Velasco shale of Mexico. It is common 
in many parts of Europe and occurs widely distributed in the Upper 
Cretaceous of the Gulf Coastal Plain of the United States. 

PSEUDOGLANDULINA PARALLELA (Marsson) 

Plate 11, Figure 9 

Glandttlina parallcla Marsson, Mitth. Nat. A^er. Neu-Vorpommern. Rilgen, 
vol. 10, p. 124, pi. 1, figs. 4 a, h, 1878. 

The figured specimen may be referred to Marsson’s species de- 
scribed from the chalk of the Island of Riigen. A similar form is 
figured by Franke^^ and referred to this same species. Such form.s 
are common in the American Cretaceous and are widely distributed. 


“ Abh. Preuss. Geol. Landes., vol. Ill, pi. 4. fig, 16. 1928. 
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PSEUDOGLANDULINA BISTEGIA (Olszewski) (?) 

Plate 11, Figures 10-12 

Cristellaria'iistegia Olszetwski, Sprawozcl, kom. fizyogr. Akacl. umiej. Kra- 
ko^^Te, vol. 9, p. 115, pi. 1, fig. g (error for 9), 1875. 

The figured specimens show a peculiar form that may be referred 
to the above species with some question. Some of the specimens have 
a very decidedly roughened proloculum, the second chamber being 
smooth. The aperture in all of these specimens is somewhat broken, 
and its character can not be fully determined. 

PSEUDOGLANDULINA sp. (?) 

Plate 11, Figote 13 

The single specimen figured here evidently represents an orna- 
mented species of this genus, but more material is necessary to give 
it a specific determination. 

Genus FLABELLINA d’Orbigny, 1839 
FLABELLINA RETICULATA Reuss 
Plate 11, Figure 15 

FlahelUna reticulata Reuss, Haidinger’s Naturw. Abh., vol. 4, pt. 1, p. 30, pi. 1, 
fig. 22, 1851; Sitz. Akad. Wiss. Wien, vol. 44, pt. 1, p. 326, 1861 (1862).— 
Olszewski, Sprawozd. koni. fiz.vogr. Akad. umiej. Krakowie, vol. 9, p. 110, 
1875. — Egger, Abh. kdn. bay. Akad. Wiss. Miincben, Cl. II, vol. 21, p. 107, 
pl. 13, figs. 5-7, 1899. — Frankb, Abh. geol. pal. Inst. Univ. Greifswald, aoI. 
6, p. 64, pl. 5, fig. 14, 1925; Abb. Preuss. Geol. Landes., vol. Ill, p. 93, pl. 8, 
fig. 19, 1928.— White. Journ. Pal., vol. 2, p. 201, pl. 28, fig. 15, 1928.— Cush- 
man, Contr. Cushman Lab. Foram. Res., vol. 6, p. 32, pl. 4, figs. 18, 19, 
1930. 

Froudicularia reticulata Bagg. U. S. Geol. Survey Bull. 88, p. 50, pl. 3, fig. 
6, 1898. — Weller, Geol. Survey New Jersey, Paleontology, vol. 4, p. 230, 
pl. 2, fig. 30, 1907. — Plummer, Univ. Tesas Bull. 2044, pp. 39, 172, pl. 2, 
fig. 5, 1927. 

Flnhcllina favom Beissel, Abh. Kon. Preuss. geol. Landes., vol. 3, p. 49, pi. 19, 
figs. 25-28, pl. 26, fig. 28, 1891. 

Frondieiilaria cf. interpunctata Cushman (not von der Marck), Bull. Amer. 
Assoc. Petr. Geol., vol. 10, no. 0, p. 598, pl. 20, fig. 6, 1926. 

Test much compressed, sides nearly or quite flat, outline of test 
variable, periphery truncate; early portion coiled, later chambers 
extending back on both sides; chambers distinct; sutures distinct, 
raised somewhat, the surface of the test between covered by a raised 
network of octagonal meshes with the long axis at right angles to 
the sutures; aperture slightly produced. 

This is a widely distributed species in Europe and America and 
is abundant in the Navarro formation of Texas and equivalent forma- 
tions of Arkansas and Tennessee. 
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FLABELLINA SEMIRETICULATA Cushman and Jarvis 
Plate 11, Figure 14 

Flabellina semireliculata Cushman and Jarvis, Coutr. Cushman Lab. Foram. 
Res., vol. 4, p. 98, pi. 13, fig. 14, 1928. 

Test rhomboid in front view, much compressed, apertural end 
extended ; chambers and sutures obscured by the surface ornamenta- 
tion, which consists of a more or less irregular reticulation, the sides 
of the polygonal areas raised, thin and platelike. Length, 0.6; 
breadth, 0.35; thickness, 0.08 mm. 

This form was described by us as a new species in the above 
reference. It is to be suspected that it may be only a form of the 
preceding species, but more material is necessary to determine this 
point definitely. 

FLABELLINA INTERPUNCTATA von der March 
Plate 12, Figure 1 

Flabellina interpunciata von der Marck, Verb. nat. Ver. preuss. RheiuL, vol. 
15, p. 53, pi. 1, fig. 5, 1858. — ^Reuss, Sitz. Akad. Wiss. Wien, vol. 40, p. 216, 
pi. 9, fig. 1, 1860. — Heron-Allen and Earland, Journ. Roy. Micr. Soc., p. 422, 
pi. 8, fig. 5, 1910. — Franks, Bvonn. Verb. Nat. Hist. Ver., vol. 59, p. 277, 
1912 (1913). — Chapman, Bull. Geol. Surv., Western Australia, No. 72, 
p. 34, pi. 10, fig. 91, 1917. — Frankb, Abb. geol. pal. Inst. Univ. Greifswald, 
vol. G, p. 64, pi. 5, fig. 13, 1925 ; Jahrb. preuss. Geol. Landes., vol. 48, p. 678, 
1927 ; Abb. preuss. Geol. Landes., vol. Ill, p. 92, pi. 8, fig. 17, 1928. — White, 
Journ. Pul., vol. 2, p. 203, 1928. — Cushman, Contr. Cushman Lab. Foram. 
Res., vol. 6, p. 30, pi. 4, figs. 16, 17, 1930. 

Flabellina rugosa Beissel (not d'Orbigny), Abb. Kon. Preuss. geol. Landes., 
vol. 3, p. 47, pi. 9, figs. 20-24, 1891. 

Frondicidaria projccta Carsey, Univ. Texas Bull. 2612, p. 41, pi. 6, tig. 5, 1926. 
Frondicularia ban don ini ana Cushman (not d’Orbigny), Contr. Cushman Lab. 
Foram. Res., vol. 2, p. 21, pi. 3, fig. 5, 1926; Journ. Pal., vol. 1, p. 155, 
pl. 24, fig. 13, 1927. 

Test sagittate to rhomboid in outline, much compressed, sides 
nearly flat, periphery truncate; early chambers coiled, later ones 
extending back on both sides; sutures raised and sharp, later cham- 
bers with a loop or series of loops at the apical end of the chamber; 
wall between the raised sutures with a series of small papillae; 
apertural end slightly projecting. 

This is a very characteristic species with its raised, clear-cut 
sutures and the papillate wall. The peculiar looplike extensions in 
the median line in the adult are also characteristic even if the 
papillae are covered. 

The species is very widely distributed and is naturally subject to 
considerable variation. The main characters, however, remain con- 
dtant, and its vertical range is considerable. 
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FLABELLINA ELLIPTICA (Nilsson) 

Plate 12, Figure 2 

Plantdaria cUiptica Nilsson, Petr. Suec. form, cret., p. 11, pi. 9, figs. 21, 22, 1827. 
Flabellina elliptica Frig, Stud. Geb. Bdbm. Kreide., vol. 2, p. 149, fig. 152 (in 
text), 1877. — Franke, Abb. Preuss. Geol. Landes., vol. Ill, p. 91, pi. 8, 
figs. 14, 15, 1928. 

IPV- 

Test somewhat rhomboid in outline, the early portion distinctly 
coiled ; sutures distinct, slightly limbate, but hardly if at all de- 
pressed; wall very smooth. Length, 4; breadth, 3.25 mm. 

The very broad, large, smooth form figured here may be referred 
to the above species, although the early figures are not very definite. 
A similar form occurs in the Cretaceous of the Gulf Coastal Plain 
of the United States. 

Genus FRONDICULARIA Defrance, 1824 

FRONDICULARIA ELONGATA White (?) 

Plate 12, Figure 3 

Frondicularia archiaciana Cushman (not d’Orbigny), Conti’. Cushman Lab, 
Foram. Res., vol. 2, p. 21, pi. 3, fig. 4, 1926. 

Frondicularia sp. (?) Cushman, Bull. Amer. Assoc. Petr. Geol., vol. 10, p. 598, 
pi. 20, fig. 2, 1926. 

Frondicularia elongata White, Jouru. Pal., vol. 2. p. 205, pi. 29, fig. 3, 1928. — 
Cushman and Jar\ts, Contr. Cushman Lab. Foram. Res., vol. 4, p. 98, pi. 14, 
fig. 1, 1928. 

This species described from the Upper Cretaceous of Mexico is 
also found in the Trinidad collection. The figure given by White 
shows the costae only between the sutures, and the description reads 
“ with longitudinal ribs crossing the interspaces ” as if they were 
independent on the different chambers. His figure also seems to 
clearly indicate that the costae are independent of one another on 
different chambers, as will be seen especially on the left side of the 
specimen that the different scries are not at all aligned. If the 
figure and description are accurate, it would seem that F. elongata 
is a synonym of F. decheni Peiiss from the Cretaceous of Germany, 
and that our species figured here from Trinidad and from Mexico 
is another species. 

The above notes are from our earlier paper. No further material 
has been found that will help to solve the problem of the identity 
of this species. 

FRONDICULARIA CORDAI Reuss 
Plate 12, Figure 4 

Frondicularia cordai Reuss, Versteiu. Bohm. Kreide, pt. 1, p. 31, pi. 8, figs. 
26-28, pi. 13, fig. 41, 1845-46; pt. 2, p. 108, pi. 24, fig. 38, 1845-46. — Cush- 
man, Contr. Cushman Lab. Foram. Res., vol. 6, p. 34, pi. 5, fig. 17, 1930. 


40 


PROCEEDINGS OF THE NATIONAL MUSEUM 


VOL. SO 


There is a single fragment here that may be referred to Reuss’s 
species. The surface is very finely costate. The species is known 
from the Gulf Coastal Plain of the United States. 

FRONDICULARIA GRACILIS Frankc (?) 

Plate 12, Figure 5 

Frondicularia angusia Reuss (not Nilsson), Sitz. Akacl. Wiss. Wien, vol. 40, 
p. 19G, pi. 4, fig. 5, 18G0. 

Frondicularia archiaoiana d'Orbigny var. strigillata Bagg (not F. strigillata 
Reuss), U. S. Geol. Survey Bull. 88, p. 47, pi. 3, fig. 5, 1898. 

Frondicularia gracilis Feanke, Abh. geol. pal. Inst. Univ. Greifswald, vol. 6, 
p. 50, pi. 4, fig. 9, 1925. — Cushman, Contr. Cushman Lab. Foram. Res., vol. 
6, p. 37, pi. 5, fig. IG, 1930. 

The single fragment figured here is more finely ornamented than 
is typical of Franke’s species, but until further material is obtained 
it is referred here. 

Subfamily Lageninae 
Genus LAGENA Walker and Jacob, 1798 

LAGENA ORBIGNYANA (Scguenza) 

Plate 12, Figure 6 

Very similar specimens of that figured here were found in the 
Velasco shale material in Mexico and referred to Seguenza’s species. 
The central body of the test is smooth in distinction from the 
following variety. 


LAGENA ORBIGNYANA (Seguenza) var. 

Plate 12, Figures 7 a, h 

This form, with the body of the test covered with longitudinal 
costae, seems to be identical with a similar form already recorded 
from the Velasco shale of Mexico. 

Family POLYMORPHINIDAE 

Genus GUTTULINA d’Orbigny, 1826 

GUTTULINA ADKAERENS (Olszewski) 

Plate 32, Figures 8 «, b 

PoUjmorghina adhacrcns Olszeavski, Sprawociz. kom. fizyogr. Akad. umiej. 

Krakowie, vol. 9, p. 119, pi. 1, fig. 11, 1875. 

Guiiulina adhacrcns Cushman and Ozawa, Proc. U. S. Nat. Mus., vol. 77, art. 
G, p. 3G, pi. 1, figs. 9 a~c; pi. G, figs. 7 a, b, 1930. 


Cushman, Bull. Amor. Assoc. Petr. Geol., vol. 10, p. 593, pi. 17, fig. 13, 1926. 
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The figured specimen may be referred to this Cretaceous species, 
which is variable in the form of the chambers. One side is decidedly 
flattened, giving the test the appearance of having been attached. 

Genus PSEUDOPOLYMORPHINA Cushman and Ozawa, 1928 

PSEUDOPOLYMORPHINA OZAWANA, new species 
Plate 12, Figitres 9 a , 6 

Description. — Test elongate, very much compressed; early cham- 
bers somewhat thicker than the later ones, which are definitely 
biserial; sutures raised and subnodose; wall between the sutures 
smooth; aperture terminal, radiate. Length, 2.5; breadth, 1; 
thickness, 0.5 mm. 

Ilolotype.—V.S.'^.M. No. 73821 (Cushman Coll. No. 15324), from 
Upper Cretaceous of pit at Lizard Springs, near Guayaguayare, 
southeastern Trinidad, British West Indies. 

Remarks. — This is a peculiar highly ornamented s^iecies of the 
genus and very distinct from any other laiown Cretaceous form. It 
is named for the late Prof. Yoshiaki Ozawa, who has contributed so 
much to the knowledge of this family. 

Genus RAMULINA Rupert Jones, 1875 

RAMULINA sp. (?) 

Plate 12, Figuees 10, 11 

The two spinose forms figured here may be referred to the genus 
Ramulina., but without further material it seems rather useless to 
give this a definite specific name. 

Family NONIONIDAE 

Genus NONION Montfort, 1808 

NONION CRETACEUM, new species 
Plate 12, Figures 12 a, & 

Descl'iption . — Test closely coiled, compressed, very slightly um- 
bilicate, periphery subacute ; chambers distinct, eight making up the 
adult coil, of uniform shape increasing very slightly in size as added ; 
sutures distinct, limbate, very slightly curved ; wall smooth, the cen- 
tral umbilical region covered with a layer of clear shell material, 
in which are tubular spaces connecting with the umbilici, represented 
by lighter spaces in the clear material ; aperture narrow, at the base 
of the last- formed cliamber. Diameter, 0.65 ; thickness, 0.25 mm. 
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Holotype.—V. S. N. M. No. 73822 (Cushman Coll. No. 15327) from 
Upper Cretaceous of pit at Lizard Springs near Guayaguayare, 
southeastern Trinidad, British West Indies. 

Remarks. — This is a very peculiar species of the genus, and unlike 
any other described form. It has very limbate sutures and a pe- 
culiar arrangement of the umbilical region, with its thickening of 
clear shell material pierced by irregularly curved tubular openings. 

Family CAMERINIDAE 

Genus OPERCULINA d’Orbigny, 1826 

OPERCULINA CATENULA, new species 
Plate 12, Figures 13 a, & 

Description . — Test broadly complanate, periphery rounded, great- 
est thickness in the umbonal region; chambers distinct, about 15 in 
the last-formed coil, of rather uniform shape and increasing some- 
what in length as added ; sutures distinct, limbate, raised, ornamented 
by numerous beadlike protuberances which are slightly elongate in 
the line of the suture, sutures ending in the umbonal region in a 
distinct boss which itself is somewhat beaded; wall between the 
sutures smooth. Diameter, 2.25; thickness, 0.6 mm. 

Holotype . — U.S.N.M. No. 73823 (Cushman Coll. No. 15325), from 
Upper Cretaceous of pit at Lizard Springs near Guayaguayare, 
southeastern Trinidad, British West Indies. 

This is one of the few species of this genus known from the Upper 
Cretaceous, and it seems to be a very distinctive one as developed in 
this Upper Cretaceous of Trinidad. 

Family HETEROHELICIDAE 

Genus GUMBELINA Egger, 1899 

GtiMBELlNA sp. (?) 

Plate 13, Figures 1 a, & 

There are a few very poorly preserved specimens of GilmbeUna, 
which it seems unwise definitely to place under a specific name. The 
surface is not usually well preserved, and it may possibly be that 
they are reworked specimens from some older Cretaceous source. 

Genus BOLIVINOIDES Cushman, 1927 

BOLIVINOIDES DECORATA (Jones) var. DELICATULA Cushman 
Plate 13. Figure 2 

DoUvina decorata Cushm.vn (not ,Tone.«), Bull. Amer. Assoc. Petr. Geol.. vol. 10, 
p. 19, pi. 2, figs. 3 a, &, 1926. 
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Bolivinoides decorata (Jones) var. delicatida Cushman, Contr. Cushman Lab. 
Foram. Res., vol. 2, pt. 4, p. 90, pi. 12, fig. 8, 1927 ; Journ, Pal., vol. 1, p. 158, 
pi. 28, fig. 7, 1927. — Cushman and Jarvis, Contr. Cushman Lab. Foram. Res., 
vol. 4, p. 99, pi. 14, fig. 9, 1928. 

This elongate variety, which has already been recorded from the 
Velasco shale of Mexico, occurs in typical form in Trinidad. The 
ornamentation of the surface is shown in the figure, and it is quite 
distinct from typical B. decorata (Jones) as developed in Europe. 

BOLIVINOIDES TRINITATENSIS Cushman and Jarvis 
Plate 13, Figures 3 a, & 

Bolivinoides trinitatensis Cushman and Jarvis, Contr. Cushman Lab. Foram. 
Re.s., vol. 4, p. 99, pi. 14, figs. 10 a, b, 1928. 

Test generally biserial, broadest near the aperlural end, tapering to 
the subacute initial end, whole test thickening rapidly toward the 
apertural end, which is formed of a smooth thickened area; chambers 
marked by the highly ornate character of the test, consisting of thin 
convex platelike extensions backward from the thickened terminal 
face of the chamber having a deep area below, with trusslike raised 
costae, the areas over the chambers deeply depressed ; aperture a 
somewhat elongate opening marking the suture which is otherwise 
obscured by the thickening of the apertural end of the test. Length, 
O.C; breadth, 0.38; thickness, 0.2 mm. 

The figured specimen, which is the holotype, does not show such a 
great development of the platelike extensions and the very deep 
excavations below them as do some of the other specimens from the 
same locality. This is one of the most highly ornamented species of 
the genus and is closely allied to B. velascoensis (Cushman), described 
from the Velasco shale of Mexico. 

Genus SPIROPLECTOIDES Cushman, 1927 

SPIROPLECTOIDES CLOTHO (Grzybowski) 

Plvte 13, Figures 5, 6 

SiJiroplccta clotho Grzybowski, Rozprawy Wydz. mat. przyr., vol. 41, p. 283, 
pi. 7, fig. 18, 1901. 

Spiroplecia anncctcns Cushman (not Parker and Jones), Bull. Amer. Assoc. 

Petr. Geol., vol. 10, p. 584, pi. 15, figs. 4 a, 6, 1926. 

Spiroplccloidcs clotho Cushman, Journ. Pal., vol. 1, p. 1.59, pi. 28, fig. 6, 1927. — 
Cushman and Jarvis, Contr. Cushman Lab. Foram. Res., vol. 4, p. 101, pi. 
14, figs. 13, 14, 1928. 

Our specimens from Trinidad are very excellently preserved and 
show especially well the sutures, which are somewhat limbate. The 
two figures show the difference in shape and size of the microspheric 
and megalospheric forms. When seen separately the two miglit 
easily be mistaken for two distinct species. 
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Family BULIMINIDAE 

Genus BULIMINA d’Orbigny, 1826 

BULIMINA TRINITATENSIS Cushman and Jarvis 
Plate 13, Figures 4 a, b 

Buliwina trinitatcnsis Cushman and Jarvis, Contr. Cushman Lab. Foram. Res., 
vol. 4, p. 102, pi. 14, figs. 12 a, 6, 1928. 

Test somewhat longer than broad, rounded in transverse section ; 
chambers distinct with the lower border extended into an overhang- 
ing plate, which is marked on the upper side by an irregular network 
of reticulate areas, the outer angles ending in short spines ; aperture 
elongate, comma-shaped, the apertural face smooth. Length, 0.5; 
diameter, 0.3 mm. 

The ornamentation of this species is very distinctive and will dis- 
tinguish it from any described species of the genus. The same species 
is apparently developed in the Gulf Coastal Plain region of the 
United States, or at least a very similar one occurs there. 

Geiuis LOXOSTOMUM Ehreuberg, 1854 

LOXOSTOMUM PLAITUM (Carscy) 

Plate 13, Figure 7 

Bolivhm plaita Causey, Univ. Texas Bull. 2812, p. 26, pi. 4, fig. 2, 1926. 
Proroponits plaita Cushman, Contr. Cushman Lab. Foram. Res., vol. 2, pt. 4, 
p. 89, pi. 12, figs. 7 a, h, 1927. 

This species is now widely known from the Cretaceous of the West- 
ern Hemisphere, occurring in its typical form in the Navarro and its 
equivalent in the Gulf Coastal Plain region of the United States. 

Family ELLIPSOIDINIDAE 

Genus PLEUROSTOMELLA Rcuss, 1860 

PLEUROSTOMELLA CLAVATA Cushman 
Plate 13, Figures 8 a, b 

Pleurostomella clavata Cushman, Bull. Amer. Assoc. Petr. Geol., vol. 10, no. 6, 
p. 690, pi. 16, fig. 5, 1926 : Contr. Cushman Lab. Foram. Res., vol. 3, p. 132, 
pi. 25, fig. 19, 1927.— White, Journ. Pal., vol. 2, p. 52, pi. 5, fig. 14, 1928. 

Test somewhat fusiform, nearly circular in ti'ansverse section, 
greatest diameter toward the apertural end, periphery very slightly, 
if at all, lobulate, composed of a few chambers; the sutures distinct 
but not depressed: wall smooth, finely perforate; aperture at the 
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base of the last- formed chamber, very large, arched. Length, 0.65-1 ; 
diameter, 0.25-0.45 mm. 

This species is now laiown from the Velasco shale of Mexico, fi’ona 
which it was originally described, from the Upper Cretaceous of 
Trinidad, and from the Gulf Coastal Plain of the United States. 

Genus ELLIPSOPLEUROSTOMELLA A. Silvestri, 1903 

ELLIPSOPLEUROSTOMELLA CURTA Cushman 
Plate 13, Figures 9, 10 

EUiiJsoiilew'Gstomellfi ourta Cushman, Bull. Amer. Assoc. Petr. Geol., vol. 10, 
p. 590, pi. 16, figs. 6 a, h, 1926. — Cushman ami Jarihs, Contr. Cushman Lab. 
Forain. Res., vol. 4, p. 102, pi. 14, figs. 18, 19, 1928. 

The somewhat irregular specimens shown are possibly both forms 
of this species, but one of them has developed a chamber with a ter- 
minal aperture, and it may belong elsewhere. 

Genus ELLIPSONODOSARIA A. Silvestri, 1900 

ELLIPSONODOSARIA SUBNODOSA (Guppy) 

Plate 13, Figures 11-13 

ElUpsoidina subnodosa Guppy, Proc. Zool. Soc. Lomlou, 1894, p. 650, pi. 41, 
fig. 12. 

EUipsonodosaria subnodosa Nuttall, Quart. Journ. Geol. Soc., vol. 84, p. 95, 
pi. 6, fig. 20, 1928. — Cushman and Jarvis, Contr. Cushman Lab. Forain, 
Res., vol. 4, p. 102, pi. 14, figs. 15, 16, 1928. 

The two forms given may represent the microspheric and megalo- 
spheric forms of the same specie.®. The adult chambers are very simi- 
lar in all the specimens. 

Genus ELLIPSOGLANDULINA A. Silvestri, 1900 

ELLIPSOGLANDULINA EXPONENS (H. B. Brady) 

Plate 13, Figures 14-16 

EUipsoidina exponens H. B. Brady, in Jukes-Browu and Harrison, Qaarl:, 
Journ. Geol. Soc., vol. 48, p. 198, 1892. — Guppy, Proc. Zool. Soc. London, 
1894, p. 650, pi. 41, fig. 13. 

EUipsofflandulina exponens A. Silvestri, Atti Pout. Accad. N. Lincei, vol. 54, 
pp. 103-109, 1901. — Nuttall, Quart. Journ. Geol. Soc., vol. 84, p. 95, pi. 6, 
fig. 17, 1928. — Cushman and .Tarvis, Contr. Cushman Lab. Foram. Kes.., 
vol. 4, p. 103, pi. 14, fig. 17, 1928. 

The various specimens given may represent forms of a single 
species. Some of them are evidently megalospheric, while othei*s 
repre.sent the microspheric form. 
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Family ROTALIIDAE 

Genus VALVULINERIA Cushman, 1926 
VALVULINERIA ALLOMORPHINOIDES (Reuts) 

Plate 14, Figures 2a-c 

Valviilina allomorphinoid.es Reuss, Sitz. Akad. Wiss. Wien, vol. 40, p. 223, pi. 
11, figs. 6 a-c, I860. 

Discorhina allomorphinoides Fkanke, Abb. geol. pal. Inst. Uuiv. Greifswald, 
vol. 6, p. 91, pi. 8, figs. 11 a, h, 1928; Abb, Preuss. Geol. Landes., vol. Ill, 
p. 189, pi. 18, figs. 7 a, b, 1928. 

Disco7'bis allomorphinoldes Cushman, Bull. Amer. Assoc. Petr. Geol., vol. 10, 
p. 606, pi. 20, figs. 18, 19 ; pi. 21, fig. 5, 1926. 

Test biconvex, slightly longer than broad, oval, periphery rounded ; 
chambers distinct, on the dorsal side vf^ith the earlier whorls visible, 
ventrally involute, usually five in the last-formed whorl; sutures 
distinct, dorsally slightly curved, not depressed, ventrally slightly 
curved, slightly depressed; wall smooth; aperture narrow, below an 
overhanging flat, platelike lip. 

The figured specimen, while somewhat more open in its coiling 
than is usual in this species, may possibly be included in its range 
of variation. 

Genus GYROIDINA d’Orbigny, 1826 
GYROIDINA DEPRESSA (Alth) 

Plate 14, Figures 1 o-c 

Rotalim depressa Alth, Haidiuger’s Naturw. Abb., vol. 3, p. 266, pi. 13, fig. 21, 
1850. 

Oyroidina depressa Cushman and Church, Proc. California Acad. Sci., ser. 4, 
vol. 18, p. 515, pi. 41, figs. 4-6, 1929. 

Rotalia o'ctacea Carsey, Uuiv. Texas Bull. 2612, p. 48, pi. 5, figs. 7 a, b, 1926. 
Rotalia becoarii (Linnaeus) var. ripleyensis W. Be3?ry, in Berry and Kelley, 
Proc. U. S. Nat. Mus., vol. 76, art. 19, p. 15, pi. 3, figs. 10-12, 1929. 

Test much compressed, trochoid, biconvex, the dorsal side often 
nearly flat, periphery rounded, umbilicus often open; chambers nu- 
merous, 10 to 12 in the last-formed whorl, distinct; sutures distinct, 
on the dorsal side nearly flush with the surface, slightly liinbate, 
curved, ventrall}'^ slightly curved, nearly radial, slightly dej^ressed; 
wall smooth; aperture on the ventral side between the periphery and 
the umbilicus, low. Diameter, 0.25-0.45 ; height, 0.1-0.2 mm. 

This is one of the connnon species of the Upper Cretaceous and is 
very widely distributed in Europe and America. It has had various 
names. 
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GYROIDINA NITIDA (Reass) 

Plate 14, Fiquees 2a-c 

Rotalina niiida Reuss, Geogu. Skizze Bobnien, vol. 2, pt. 1, p. 214, 1S44; 

Verstein. Rohm. Kreide, pt. 1, p. 35, pi. 8, fig. 52 ; pi. 12, figs. S, 20, 1845-46. 
Guroidina sparksi White, Journ. Pal., vol. 2, p. 297, pi. 40, fig. 8, 1928. 

Our specimens may be referred to this somewhat variable species 
of Reuss. The figures show the general characters, but there are in- 
termediate forms that tend toward the following species. 

GYROIDINA GLOBOSA (v. Hagenow) 

Plate 14, Fioure.s 3, 4 

Nonionina globosa v. Hagenow, Neues Jahrb. fiir Min., 1842, p. 574. 

Roialia globosa Reuss, Sitz. Akad. Wiss. Wicu, vol. 44, pt. 1, p. 330, pi. 7, figs. 
2 a, &, 1861 (1862). 

Qyroidina naranjocnsis White, Journ. Pal., vol. 2, p. 296, pi. 40, fig. 5, 1928. 

In its typical form this species has a very broadly rounded periph- 
ery, and the ventral side is deep. Intermediate forms seem to be 
present between this and the preceding species. The form is widely 
distributed in the Upper Cietaceous. 

Genus EPONIDES Montfort, 1808 

EPONIDES HAIDINGERII (d’Orbigny) 

Plate 14, Figures 5 a-c 

Rotalina haidingerii d’Orbiony, Foraiu. Fos.s. Bass. Tert. Vienne, p. 154, pi. 8, 
figs. 7-9, 1846. 

Test nearly circular in outline, in side view with a fairly high 
spire, dorsal side very convex, ventral side flattened or sometimes 
somewhat concave, periphery rounded; chambers in several whorls, 
about six or seven in the adult whorl, distinct, slightly inflated on 
the ventral side; sutures on the dorsal side slightly limbate, oblique, 
flush with the surface, on the ventral side slightly depressed, nearly 
radiate; wall smooth, distinctly perforate; aperture ventral between 
the umbilicus and the periphery, with a slight lip. Diameter, 0.5-0.8; 
height, 0.3-0.35 mm. 

The Trinidad specimens are very close to dUrbigny’s species from 
the Vienna Basin and seem to be identical with it. Similar specimens 
occur in the Upper Cretaceous of the Gulf Coastal Plain of the 
United States. 
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Family CASSIDULINIDAE 
Subfamily Ceratobulimininae 
G enus PULVINULINELLA Cushman, 1926 

PULVINULINELLA VELASCOENSIS (Cushman) 

Plate 14, Figures G ( i~c 

Truncatiilina velascocnsis Cushman, Contr. Cushman Lab. Foram. Res., vol. 1, 
p(. 1, p. 20, pi. 3, fig. 2, 1925 ; Bull. Amer. Assoc. Petr. Geol., vol. 10, p. COG, 
pi. 21, fig. 8, 192G. 

Rotalia vciascoensis White, .Tourn. Pal., vol. 2, p. 290, pi. 39, figs. 5 a-c, 1928. 

Test nearly bilaterally symmetrical' with a very thin, broad keel ; 
chambers all visible from the donsal side, only those in the last- 
formed coil from the ventral side, about 10 chambers in the last- 
formed coil, fewer in the earlier ones; chambers distinct, especially 
from the ventral side; sutures on the dorsal side raised and confluent, 
on the ventral side slightly depressed, curved; wall smooth on the 
ventral side, the dorsal side with an excavated area over each cham- 
ber; aperture elongate, narrow, on the ventral side of the last-formed 
chamber nearly in the axis of coiling. Diameter, up to 1.2; height, 
0.4 mm. 

This is a common species in the Velasco formation of Mexico and 
occurs in typical form in the Cretaceous of Trinidad. The position 
of the aperture places this species in the genus Pulmnulinella. 

PULVINULINELLA ALATA (Marsson) 

PIA.TE 15, Figures 1, 2 

Discorbina alata Marsson, Mitth. Nat, Ver. Neu-Vorpommern Riigen, vul. 10, 
p, 1G5, pi. 4, figs. 33 a~d, 1878. 

Pulvinulhia alata Franke, Abb, Preuss, Geol. Landes., vol. 111, p. 185, pi. 17, 
figs. 8 a-c, 1928, 

Gyroidina florealis White, .Tourn. Pal., vol. 2, p. 298, pi. 40, figs, 3 a-c, 1928, 

Test plano-convex, tlie ventral side very strongl}' convex, dorsal 
side flattened or even slightly concave except in the center, which is 
slightly raised, periphery strongly keeled and developing a flat carina, 
which is often broken; chambers usually about six or seven in the 
last-formed whorl, distinct, inflated on the ventral side, but very 
slightl}'^, if at all, on the dorsal side ; sutures distinct, those of the ven- 
tral side sigmoidally curved and very slightly depressed, those of the 
dorsal side strongly oblique, distinctly limbate; wall smooth, but dis- 
tinctly perforate; aperture ventral close to and parallel with the 
peripheral margin. Diameter, 0.9-1 ; height, 0.5 mm. 

This species was originally described by Marsson from the Upper 
Cretaceous of the Island of Riigen. It has also been recorded from 
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the Cretaceous of Germany by Franke and is apparently the same as 
the species recorded by White from the Velasco shale of Mexico. 
The figured specimens from the Upper Cretaceous of Trinidad show 
■well the general characters of the species. 

Family CHILOSTOMELLIDAE 

Subfamily Allomorphininae 

Genus ALLOMORPHINA Reuss, 1850 

ALLOMORPHINA TROCHOIDES (Reuss) 

Plate 15, Figures 0 a-c 

Qlohigerina trochoides Riajss, Verstein. Biihni. Krcide, pt. 1, p. 3G, pi. 12, 
fig, 22, 1S45-4G ; Haidinger's Naturw. Abh,, vol. 4, pt. 1, p. 37, pi. 3, 
fig. 5, 1851. 

^'ali'ulina trochoides Pranke, Abb, Preuss. Gcol. Landes., vol. Ill, p. 1G2, 
pi. 15, figs. 2 a-c, 1928. 

Test triserial, consisting of a conical early portion and an inflated 
later portion made up of the last three chambers in the adult; cham- 
bers of the early portion rather indistinct, last three greatly inflated 
and subglobular; sutures of the last portion distinct and depressed, 
early ones obscure ; wall smooth ; aperture an elongate slit at the base 
of the last-formed chamber. Length, 0.35; diameter, 0.3-0.35 mm. 

This is a very peculiar little species, bat it has a very wide dis- 
tribution in the Upper Cretaceous of Europe and America, Reuss 
placed it as a Globigerina^ but it evidently does not belong in that 
genus. Franke has placed it in V alvuVma^ but it seems to have a 
calcareous, perforate test. The triserial character of the test and 
the ty])e of the aperture seem to show that this species should be 
placed as a primitive species of AUomov'plima with a very high 
spire. 

Subfamily Allomorph inellin ae 
Genus PULLENIA Parker and Jones, 1862 

PULLENIA QUINQUELOBA (Reuss) 

Plate 15, Figures 4 a, b 

Noniotiina quinqucloba Reuss, Zeitsclir. deutseb. geol. Ges., vol. 3, p. 71, pi. 5, 
fig. 31, 1851. 

Pullcnia quinqucloba H. B. Brady, Rep. Voy. Challenger, Zoology, vol. 9, p. G17, 
pi. 84, figs. 14, 15, 1884. — Cushman and Church, Proc. California Acad. 
Sci., ser. 4, vol. 18, p. 517, pi. 41, figs. 10, 11, 1929. 

Test planispiral in the adult, completely involute, compressed, pe- 
riphery rounded; chambers typically five in the last-formed coil, 
increasing gradually in size as added, only slightly inflated; sutures 
70827—32- 
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distinct, veiy slightly depressed, radial ; wall smooth ; aperture at the 
base of the apertural face of the chamber, either an elongate slit or 
a somewhat constricted opening with a slight lip. Diameter, 0.35- 
0.45 ; thickness, 0.2-0.25 mm. 

This species has been recorded from Cretaceous to Recent, and 
there may be more than one species in the series, although there is 
some variation in all the series studied. The figured specimen shows 
well the common Cretaceous form, which is widely distributed in 
Europe and America. 

PULLENIA CORYELLI White 
Plate 15, Figxjkes 5 o, & 

PuUenia sphaeroidcs Cushman (not tVOrbigny), Bull. Amer. Assoc. Petr. Geol., 
vol. 10, p. 005, pi. 21, figs. 2 a, l>, 1920. 

PuUenia coryelU White, Journ. Pal., vol. 3, p. 50, pi. 5, fig. 22, 1929. 

Test subspherical, periphery very broadly rounded, slightly umbil- 
icate; chambers distinct but not inflated, six or seven in the final coil; 
sutures distinct, very slightly if at all depressed ; wall smooth ; aper- 
ture an elongate curved slit, at the base of the apertural face. Diam- 
eter, up to 0.5 mm. 

This seems to be a widely distributed form in the American Cre- 
taceous, it being recorded from the Velasco shale of Mexico and also 
occurring in Trinidad. 

Family GLOBIGERINIDAE 

Subfamily Globigerininae 

Genus GLOBIGERINELLA Cushman, 1927 

GLOBIGERINELLA sp. (?) 

Plate 15, Figukes C a , b 

Rare specimens of this genus occur in the Trinidad Cretaceous, but 
specimens are not in sufficient numbers and completeness to give full 
characters for specific determination. 

Family GLOBOROTALIIDAE 
Genus GLOBOTRUNCANA Cushman, 1927 

GLOBOTRUNCANA ARCA (Cushman) 

Plate 15, Figures 7 a-c 

PulV'lnuUna area Cushman, Coiitr. Cushman Lab. Foram. Res., vol. 2, p. 23, 
pi. 3, figs. 1 a-c. 192G. 

Glohotruncana area Cu.siiman, Contr. Cushman Lab. Foram. Res., vol. 3. p. 91, 
pi. 19, fig. 11, 1927; Journ. Pal., vol. 1, p. 1G9, pi. 28, fig. 28, 1927.— Moeeman, 
Journ. Pal., vol. 1, p. 100, pi. IG, figs. IG, 17, 1927. — Cushman and Church, 
Proc. California Acad. Sci., .ser. 4, vol. 8, p. 518, pi. 41, figs. 1-3, 1929. 
Globigerina rosetta Carsey, Univ. Texas Bull. 2G12, p. 44, pi. 5, figs. 3 a-c, 1926. 
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This is one of the common species of the Upper Cretaceous of 
Mexico, Trinidad, and the Gulf Coastal Plain of the United States. 

GLOBOROTALIA VELASCOENSIS (Cushman) 

Plate 15, Figures 8 a-e 

Pulvinulina velascoensis Cushman, Contr. Cushman Lab. Foram. Res., vol. 1. 
pt. 1, p. 19, pi. 3, figs. 5 Or-c, 1925. 

Glodorotalia velascoensis Cushman, Journ. Pal., vol. 1, pt. 2, p. 169, pi. 27, figs. 
7-9, 1927 . — White, Jouru. Pal., vol. 2, p. 281, pi. 38, figs. 2 o-o, 1928. 

This is a somewhat variable species with a fairly long range in the 
Velasco shale of Mexico. There is a considerable variation in the de- 
gree of the projection about the umbilical region of the ventral side 
and the convexity of the dorsal surface and the amount of projec- 
tion of the periphery. The figured specimen is from the Cretaceous 
of Lizard Springs. 

Family ANOMALINIDAE 
Subfamily Anomalininae 
G enus ANOMALINA d’Orbigny, 1826 

ANOMALINA AMMO NO IDES (Renss) 

Plate 16, Figures 1 a-c 

Rosalina ammonoides Reuss, Geogu. Skizze Bohiuen, vol. 2, pt. 1, p. 214, 1844 ; 
Verstein. Bohm. Kreicle, pt. 1, p. 36, pi. 8, fig. 53, pi. 13, fig. 66, 1845-46; 
Haidiuger’s Naturw. Abb., vol. 4, pt. 1, p. 36, pi. 3, fig. 2, 1851. 

The early references to this species are given above. Originally 
described from the Cretaceous of Europe, it has been used by many 
authors to include a wide variety of forms from Cretaceous to Recent, 
many of which have little in common with the types. The accom- 
panying figures illustrate a Trinidad species, which seems very close 
to Reuss’s species and to which we are applying his name. 

ANOMALINA POLYRRAPHES (Reuss) 

Plate 16, Figures 2 a-c 

Rotalina polyrraithes Reus.s, Verstein. Bohm. Kreide, pt. 1, p. 35, pi. 12, fig. 18, 
1845-46; Haidiuger’s Naturw. Abh., vol. 4, pt. 1, p. 35, pi. 3, fig. 1, 1851. 
Oibicidcs risseri White, Journ. Pal., vol. 2, p. 298, pi. 40, figs. 10 a-c, 1928. 

The figures represent a species from Trinidad that also occurs in 
the Velasco shale of Mexico and in the Gulf Coastal Plain region of 
the United States. It seems to be identical with the species described 
by Reuss from the Cretaceous of Europe. There is a slight tendency 
toward becoming evolute, but this is apparently never carried to the 
point where the species can be placed in the genus Planulina. Our 
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figured specimen is slightly irregular in the last three chambers, but 
usually these are very uniform in size and shape, the periphery 
broadly rounded and the sutures distinct and somewhat limbate. 

ANOMALINA RUBIGINOSA Cushman 
Plate 16, Figures 3-5 

Anomalina ruhiginosa Cushman, Bull. Amer. Assoc. Petr. Geol., vol. 10, p. 607, 
pi. 21, figs. 6 a-c, 1926. 

Ptanulina rubiginosa White, .Tourn. Pal., vol 2, p. 303, pi. 41, figs. 6 a-c, 1928. 

Test close coiled, the dorsal side slightly convex, ventral side some- 
what concave, periphery broadly rounded, 9 or 10 chambers in the 
last-formed coil, rather indistinct, as are also, the sutures, more dis- 
tinct in the last few chambers, dorsal side with the wall very coarsely 
punctate, ventral side, especially in the earlier portion, with very 
large depressed areas of an irregular form, giving a peculiar ap- 
pearance to that portion of the test; aperture along the ventral margin 
of the last-formed chamber. Diameter, 0.5-0.8; height, 0.3-0.4 mm. 

This is a common and well-marked species in the Velasco shale of 
IVlcxico and occurs in typical form in the Trinidad material. Some 
of the young stages are also shown here. So far as our material 
from both areas shows the species does not become sufficiently evolute 
to warrant placing it in the genus PJanuTina. 

Genus PLANULINA d’Orbigny, 1826 

PLANULINA CONSTRICTA (v. Hagenow) 

PL.VTE 16, Figures 6 a-c 

Rotalia ronstricfa v. Hagenow, Neue.s Jalirb. fiir Min., 1842, p. 571. — Reuss 
Sitz. Akad. Wiss. Wien, vol. 44, pt. 1, p. 329, pi. 6, fig. 7, 1861 (1862). 

The accompanying figures are of a specimen typical of a Trinidad 
species that seems identical with that of von Hagenow as figured by 
Keuss. It is much compressed, has numerous chambers, and in the 
adult becomes somewhat evolute on both sides. The dorsal side has 
a thickened umbonal region with a thickened rins about it outside a 
deep groove. 

Similar forms occur widely distributed in the American Cretaceous. 
It ratlier remotely resembles Planuh'na tmjlorensis (Carsey), but that 
is a more evolute form and keeled, with numerous differences. 

PLANULINA SCHLOENBACHI (Rciiss) 

Plate 16, Figures 7 c 

Rotalia schloenhachi Reuss, Sitz. Akad. Wiss. Wien, vol. 46, pt. 1, p. 84, pi. 10, 
figs. 5 a-c, 1862 (1863). 

Test much compressed, evolute, periphery subacute, both sides some- 
what umbonate: chambers distinct, numerous, of uniform shape. 
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gradually increasing in size as added ; sutures distinct, curved, limbate, 
and raised; wall of the chambers smooth, coarsely perforate, umbo 
very coarsely pitted ; aperture peripheral and extending over onto the 
dorsal side. Length, 0.8 ; breadth, 0.7 ; thickness, 0.3 mm. 

This species with its strongly raised sutures and coarsely pitted 
umbos seems to be identical with that described by Reuss from the 
Cretaceous of Europe in the reference given above. It is a very 
distinctive form. 

PLANULINA sp. (?) 

Plate 16, Figubes 8 a-c 

The specimen figured seems to have characters in common with that 
described by Reuss from Europe as “ Rotalia involuta^'^ and with 

RotoJia mortonV'''^^ from the Cretaceous of New Jerse5^ but more 
material is needed for determining the full characters of this form. 


” Sitz. Akad. Wiss. Wien, vol. 44, pt. 1, p. 313, pi. 2. figs. 4 a, h, 1861 (1862). 
Idem, p. 337, pi. 8, figs. 1 o-c. 
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EXPLANATION OF PLATES 


Plate 1 


Figures 1, 2. 

3. 

4-6. 


7, S. 
9. 

10 - 12 . 

13. 

14. 
15-17. 


Rhahdmnmina discrcta H. B. Brady, X 40. 

Saccammiiia rlncmhleri (Franke) (?), X 40. 

Pclosina complanata Franke, X 35. Figures 4 and 6, composed 
largely of cement and with smooth surface. Figure 5, specimen 
with a roughened surface of angular fragments. 

H uperammina eJongata II. B. Brady, X 40. 

Hpperammina (?) sp. (?), X 35. 

Saccorhiza ramosa (H. B. Brady), X 35. Broken fragments show- 
ing characteristic curvature of the test and roughened surface. 

RcopJiax sp. (?), X 40. 

Eonnosina globnlifcra H. B. Brady, X 35. 

Nodcllutn vclascocnsis (Cushman), X 40. Figures 15, 16, much 
distorted. Figure 17, more normal form. Figures 15, 17. megalo- 
spheric. Figure 16, microspheric. 


Plate 2 


Figuice 1. Animodiscus glahratus Cushmau and Jarvis, X 35. 

2,3. Ammodiscus pennyi Cushman and Jarvis, X 35. Figure 2, side view 
of mcgalospheric form. Figure 3, vertical section of another speci- 
men. 

4,5. Atnmodiscoides turbhiatus Cushman, X 30. Figure 4, adult specimen 
from dorsal side. Figures 5 «, 5, young specimen: a, Doi'sal side; 
h, ventral side, showing the conical stage in the young. 

6,7. GJoinospira gordiaUs (Jones and Parker), X 40. 

8-10. Glomospira charoides (Jones and Parker) var. corona Cushmau and 
Jarvis, X 60. 

11 G, 5. Lituotuha Utuifonnis (H. B. Brady), X 35. a, 6, opposite sides. 

12. Ammolagcna clavata (Jones and Parker), X 30. Megalospheric speci- 
men attached to Ammodiscus pennyi. 

13-15. Eaplophraginoides coronata (H. B. Brady), X 30. Specimens more or 
less distorted, showing the peculiar forms assumed by this species. 

Plate 3 


Figure 1. Haplopliragmoidcs cxcavata Cushman and Waters, X 80. 

2a, h. Eaplophragmoidcs eggeri Cushman, X 30. a, Side view; h, periph- 
eral view. 

3. Gribrostomoides trinitatensis Cushman and Jarvis, XOO. Apcrtural 
view of holotype speeimen. 

4,5. Ammobaciidites coprolitM forme (Schwager), X 40. Side views of 
specimens showing different stages in development. 

6 a, h. Cyclammina elcgans, news species, X 25. a, Side view; b, peripheral 
view. 

7a,b. SpiropJcctammina dentata (Alth), X 30. a, Front view; b, apertural 
view. 
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Figures 8, a, h. Spiroplcctammina anceps (Reuss) var., X 40. o, Front view ; b. 
apertural view. 

9,10. Spiroplectammina cxcolata (Cushman). Figure 9, X 60; front view 
of partially developed specimen. Figure 10, X 40; very highly 
developed specimen, a, Front view ; b, apertural view. 

Plate 4 

Figures 1, 2. Textularia concmna Reuss. Figure 1, X 40. Figures 2 o, b, 
X 30. a, Front view ; b, apertural view. 

3 a, &. VcmeuiUna poli/stropha (Reuss), X 60. «, Front view; 6, aper- 

tural view. 

4 a, b. Trltaxia pyramidata Reuss, X 25. a, Front view ; b, apertural 

view. 

5. Gaudryina fiUformis Berthelin, X 80. 

6 a, b. Gutidryina riigosa d’Orbigny, X 30. a, Front view ; b, apertural 
view. 

7-10. Gaudryina retusa Cushman, X 40. Figure 8 a, Front view ; b, 
apertural view. Figure 10, early Verneuiline stage. 

11. Gaudryina indciiiata Cushman and Jarvis, X 35. Holotype. 

Plate 5 


Figures 1, 2. 

3. 

4. 

5. 

G-8. 


9-11. 


Gaudryina oxycona Reuss. Figure 1, X 40. Figure 2, X 35. 

a, a. Front views ; b, b, apertural views. 

Gaudryina laevigata Frauke var. pyramidata Cushman, X 35. 
Clavulina aspera Cushman, X 30. 

Clavulina trilatera Cushman, X 30. 

Clavulina af<pera Cushman, whitci, new variety, X 30. Figure 6, 
holotype ; a, side view ; b, apertural view. Figures 7, 8, micro 
spheric specimens with angular later portions ; a, a, side views ; 

b, b, apertural views. 

Clavulina chitinosa, new species, X 40. Figure 9, holotype. All 
specimens somewhat distorted by pressure. 


Plate 6 


Figures 1 a, b. Rzehaldna cyigona (Rzehak) var. lala Cushman and Jarvis, 
X 30. a, Side view; b, apertural view. 

2-5. Trochammina globigcrinifonnis (Parker and Jones), X 30. 
Figure 2 a, dorsal view ; b, side view. Figure 3, side view. 
Figure 4, ventral view of a much distorted and compressed 
.specimen. Figure 5, dorsal view. 

0 a-c. Trochammina trinitaicm^in Cushman and Jarvis, X 40. 

a. Dorsal view ; b, ventral view ; e, peripheral view. 

7 a, b. Robulus ivilliamfioni (Reuss), X 40. a. Side view ; &, apertural 
view. 

8, 9. Robulns oligostegia fRuess), X 40. Figure 9 a, side view; 

b, apertural view. 

10 0 , b. Robulus trinitatensis, new species, X 55. a, Side view; 

b, apertural view. • 

11 a, b. Robulus stcrnalis (Berthelin), X 40. a, Side view; b, aper- 

tural view. 
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Plate 7 

FiGTnjEs 1, 2. Eol)iiliis auhalatus (Rcxiss), X 35. Figure 2 a, side view; &, 
apertural view. 

3 a, b. Eobuhis macrodisciis (Reu.ss), X 40. a, Side view; h, apertural 

view. 

4 a, b. Robidus discrepans (Reuss), X 40. a, Side view; b, apertural 

view. 

5 a, b. Lenticulina navicula (d’Orbiguy), X 40. a, Side view; b, aper- 

tural view. 

6 a, b. Lenticulina niida (Reuss), X 60. a, Side view ; &, apertural view. 

7 a. b. Al angina I in a grata (Reuss). X 60. a, Side view; b, peripheral 

view. 

Plate 8 

Figures i. 2. Planiilaria advena, new species, X 15. Figure 1, holotype; a, 
side view; b, apertural view. 

3 a. b. Marginiilina grata (Reuss), X 40. a. Side view; b, peripheral 

view. 

4 a, b. Afarginulina inultiscplaia (Reuss), X 40. a, Side view; b, pe- 

ripheral view. 

5 a. b. Alarginulina achloenbachi (Reuss), X 40. a, Side view; b, pe- 

ripheral view. 

6 a, b. Margimilina modesta Reuss, X 25. a. Side view; b, peripheral 

view. 

7. S. Alarginulina biillata Reuss. Figure 7, X 40. Figure 8, X 60. 
Figure 7 a, side view; b, apertural view. 

0. Alarginulina humilis (Reus.s), X 30. 

Plate 9 

Figures 1 a, b. Alarginulina jonesi Reuss, X 40. a, Side view; b, peripheral 
view. 

2 a. b. Alarginulina decorata (Reuss), X 25. a, Side view; b, periph- 
eral view. 

3, 4. Mgrginulina trilobata d’Orbiguy. Figure 3, X 25. Figure 4, 
X 20. Figure 3 a, side view; b, peripheral view'. Figure 4 a, 
side view’ ; b, peripheral view. 

5. Dentalina mega poll tana Reuss, X 20. 

6, 7. Dentalina filifornds Reuss (?), X 20. Figure 6, later chambers. 

Figure 7, earlier chambers including the proloculum. 

8 a, b, Dentalina catenula Reuss, X 60. a, Side view; b, apertural 
view’. 

9. Dentalina Icguincn (Reuss), X 40. 

10-12. Dentalina confluens Reu.ss, X 20. 

13. Dentalina sp.(?), X 20. 


Plate 10 

Figure 1. Dentalina annulata (Reuss), X 60. 

2. Dentalina lorneiana d’Orblgny, X 30. 

3. Dentalina sp.(?), X 25. 

4. Nodosaria eoncinna Reuss, X 40. 
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Figure 5. Nodosaria limhata d’Orbigny, X GO. 

0 o, h. Kodosaria limbala cVOrbiguy tnmidaia, new variety, X 20. a, Side 
view; b, apertural view. 

7, 8. Nodosaria limbala d’Orbigny basiornaia, new variety, X 20. Figure 
8, bolotype. 

9. Nodosaria monile v. Hagenow, X 20. 

10. Nodosaria orthopleura Reuss, X 20. 

11. Nodosaria brevitesta Franke, X GO. 

12. Nodosaria cf. viareki Ileus.s, X 60. 

13. Nodosaria afifinis Reuss, X 20. 

14, 15. Nodosaria paupercula Reuss, X 20. 

Plate 11 

Figures 1-4. Nodosaria vclascoensis Cushman. Figures 1, 2, X 60. Figures 3, 
4, X 30. Figures 1, 2, portions possibly of the same specimen. 

5. Nodosaria aspera Reuss, X 30. 

6. Nodosaria sp. (?), X 20. 

7,8. Pseudogland idina cylindraeca (Reuss). Figure 7, X 30. BMgure 
8, X 20. 

9. Pscudoglandulina parallela (Mars.son), X 40. 

10-12. Pseudoglandulina bisieyia (Olszewski) (?). Figures 10, 11, X 25. 

Figure 12, X 40. Figure 10 a, side view; b, apertural view. 
Figures 10 and 11 are of a peculiar form in which the prolocu- 
lum is peculiarly rugose. 

13. Pseudoglandulina sp. (?), X 40. 

14. Flabellina semireticulata Cushman and Jarvis, X 50. 

15. Flabellina reticulata Reuss, X 50. 

Plate 12 

Figure 1. Flabellina interpuuctata von der Marck, X 40. 

2. Flabellina elliptica (Nilsson), X 15. 

3. Frondicularia elongat a Vt bite (?), X 40. 

4. Frondicularia cordai Reuss, X 30. Apertural half of a broken speci- 

men. 

5. Frondicularia gracilis Franke (?), X 20. Apertural half of a broken 

specimen. 

G. Lagcna orbignyana (Seguenza), X 40. 

7 a, b. Lagcna orbignyana (Seguenza) var., X 40. a, Side view; b, aper- 

tural view. 

8 a, b. Guttulina adhacrens (Olszewski), X 40. a. Side view, b, apertural 

view. 

9 a, b. Pscudopolymorphina ozawana, new species, X 20. o, Front view ; 

b, apertural view. 

10, 11. Ramulina sp. (?), X 30 

12 a, b. Nonion cretaceum, new species, X 40. c. Side view ; b, peripheral 

view. 

13 a, b. Operculina catenula, new species, X 25. a. Side view ; b, peripheral 

view. 
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Plate 13 

Figuees 1 o, &. GiimbeUna sp. (?). X 40. a, Front view; b, side view. 

2. Bolivinoides decoraia (Jones) vai'. delicatula Cushman, X 75. 

3 a, b. Bolivinoides trinitataisis Cushman and Jarvis, X 75. o. Front 

view’; b, apertural view\ 

4 a, b. Bulimina trinitatensis Cushman and Jarvis, X 75. a, Front view ; 

b, apertural view. 

5,6. Spiroplcctoidcs clotho (Grzybowski), X 75. Figure 5, micro- 
spheric form. Figure 6, megalospheric form. 

7. Loxostomum plaitum (Carsey), X 55. 

Sa,b. Plcnrostomella clamta Cushman, X 40. o. Front view'; b, aper- 
tural view. 

9, 10. ElUpsopleurostomclla curia Cushman, X 40. Figure 10 o, side 
view’; b, apertural view’. 

11-13. EUipsonodosaria subnodosa (Guppy). Figure 11, X 20. Figures 
12, 13, X 40. Figures 11, 13, microspheric forms. Figure 12, 
megalospheric form. 

14-16. Ellipsoglandulina- cxponens (H. B. Brady), X 50. a, a, Side 
views; b, b, apertural view's. 

17 a-c. Valvulineria allomorphhwidcs (Ileuss), X 40. o, Dorsal view' ; b, 
ventral view' ; e, peripheral view. 

Plate 14 

Figures 1 o—c. Gyroidiua depressa (Alth), X 65. a, Dorsal view; b, ventral 
view' ; c, peripheral view. 

2 a-c. Gyroidina nitida (Reuss), X 40. a, Dorsal view ; b, ventral view ; 

c, peripheral view. 

3,4. Gyroidiua globosa (v. Hagenow). Figure 3, X 55. Figure 4, 
X 40. a, a, Dorsal view’s ; b, b, venti’al views ; c, c, peripheral 
views. I 

5 a-c. Eponidcs haidingerii (d’Oibigny), X 40. a. Dorsal view; b, ven- 
tral view’; c, peripheral view. 

6 a-c. Pwlvinulinella velascoensis (Cushman), X 40. o, Dorsal view; 
b, ventral view ; c, peripheral view. 

Plate 15 

Figures 1, 2. PulvinulincUa alata (Max-sson), X 40. Figure 1 a, dorsal view; 
b, ventral view ; c, peripheral view. 

3 a-c. Alloinorpliina troclioidcs (Reuss), X 75. a, Dorsal view; b, ven- 

tral view ; c, peripheral view. 

4 a, b. PuUenia quinqueloba (Reuss), X 40. a, Side view; b, apertui’al 

view. 

5 a, b. PuUenia coryelli White, X 40. a. Side view ; b, apertural view. 

6 a, b. Globigerinella sp. (?), X 55. a. Side view’; b, apertural view. 

7 o-c. Olobotruncana area (Cushman), X 40. a, Dox'sal view ; b, venti’al 

view ; c, peripheral view. 

8 a-c. Oloborotalia velascoensis (Cushman), X 70. o, Dorsal view; 

b, ventral view; c, periphei’al view’. 
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Plate 16 

Figures 1 o-c. Anonialina ammonohles (Reuss), X 40. a, Dorsal view; b, ven- 
tral view ; c, peripherai view. 

2 a-c. Anomalina polyrraphcs (Reuss), X 40. a, Dorsal view; b, ven- 
tral view ; c, peripheral view. 

3-5. Anomalina rubiginosa Cushman, X 40. Figures 3, 4, young 
stages showing variation. Figure 5, adult, o, a, a, Dorsal 
views; b, b, b, veutral views; c, c, c, periphei’al views. 

6 a-c. Planulina constricta (v. Hagenow), X 40. a, Dorsal view; 

b, ventral view ; c, peripheral view. 

7 a-c. Plamilina schloenbuchi (Reuss), X 40. a, Dorsal view; b, ven- 

tral view ; c, peripheral view. 

8 a-c. Planulina sp. (?), X 40. a, Dorsal view; b, ventral view; 

c, peripheral view. 
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